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1.1

1.2

Executive Summary

This section provides an executive overview of enterprise architecture, the basic concepts of
what it is, why it is neededand what benefits can be expected from it. It provides a high level
summary of how toestablish an enterprise architecture, how the California Enterprise
Architecture Framework, Version 2.0 (CEAF 2.0) helps to achieve that, and outlines the main
components of CEAF 2.0.

What is Enterprise Architecture?

Enterprise Architecture (EA) identifighe business processes that execute or support an
2NHIFYyATFGA2yQa YAdaAirzy |yR RSTAySa K2g LyT2N)YI
processes. The purpose of EA is to optimize and transform the often fragmented processes,
information, appliation systems and technologies into an efficient and integrated environment
supportive of the execution of business strategy.

To help execut business strategy and reaistrategic goals, EA definesdasiredtarget state
view2 F Iy Sy i S Nds)NdloamatirE aphlibkBod® Syatéms and technologies and a
enterprise roadmappo progressively implement thisrget state through a series of projects.

Why do we need EA?

State agenciedave their respective missions. They execute their mission thrauget of
business processes and provide government services through various progmarmprove
program outcomes and drive business forwaagienciesestablish goals and objectivézrough
strategic planningClearly defined goals and objectives, in tuestablish the business outcomes
the agencies want to achieve.

Government leaders know thafficient business processes, aeffective management andse

of ITto support them arenecessaryor achieving the desiredusiness outcomeg to efficiently

and effectively deliver government servicd$iisrequires a businessutcomedriven approach

to first analyze and determine the necessary improvements to business processes and IT assets
and then to determine where to invesb make sure every dollanvested in implementing
changes to processes and/or IT assets provides the best possible return on investment in terms
of the business outcomesEA helps identify these necessary improvements and how to
progressively implement those improvements by definithe desired target stateand an
enterprise roadmapln defining the desired target state, EA leverages or createspastice

based solutions which contribute tbuilding business andechnical capabilities that can be
reused and shared throughothie state government

The strategic contextprovided by EA through thelesired target statearchitecture and
enterprise roadmapis important to make sure individual projects build business and IT
capabilities in support of the loagrm business strategy rather thanjust fulfill immediate
needs.This is WhyEA is recognized askay business and technology best practind is needed

to enable the achievement dfusinesutcomes.

It should be noted that the state organizations that do not have a defitradeg)ic plan, or have
an extensive focus on ongoing projects due to their criticality, can alsongairterm benefits
by adopting EA services to assist with business and IT strategidsto provide slution
architectureguidance andversightto projects.
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1.3

1.4

What are the benefits of EA?

When R is effectively defined, implemented and followed,ci&n provide the following key
benefits:

A Bridge the gap between business strategy and implementatidy defininghe target
business processes and IT assets requoesitisfy the business objectivemdaroadmap
for reaching that targetEAprovides a clear vision to implement business strategyleigs
reducead hocimplementations driven by a tactical and reactive approach

A Improve alignment of IT with mission, goals, and objectiv&yidentifyinghow IT assets
RANBOGfe SylofS odzarAySaa LINROSaasSa yR Kz2g
mission EA promots ITsolutionsthat aremore pertinent and relevanfor the business

A Improve service delivery, business operations and business capabiliiésption of EA
results in streamlining business processes and in making IT operations more efficient. EA
processs help identify gaps in business capabilities (such as business araigteese
management) and provide a lofigrm vision to improve and/or acquire those capabilities.

A Improve interoperability and information sharingBy definingenterprisewide standards
FYR ALISOATAOFIGAZ2Y A F2N K2ZEA makesde(ob of ltegpating f o G | £
multiple systemsand sharing information easier.

A Improve flexibility to dynamically respond to customer needs and statutory chandges
enables fastedesign of new systems and extensions to existing systems bygfireng
standardsBy advancing service orientation, EA promotes creation of user applications as a
composition of reused services, which results in faster adaptation to changes

A Reduce costd cost of ownershipEA enables@nomies of scale in purchasiagd
reduces training requirementand support costs by establishing a less complex environment
(due to technical homogeneityvhich is easier to support and results in faster repairs

A Reduce redundancy, duplication, complexity and information sil&s enablegortfolio
rationalization and simplification to promote more effective ugdT and other resources to
efficiently support business processes.

A Reduce business risk associatedthwiT and reduce risk for future IT investmerffocus on
strategic goals allows EA to identify weaknesses and threats in the existing IT parifblio
to address them in the target architecture. The risk of future IT investments not delivering
business vale is greatly reduced when investments are madaccordance witla well-
definedenterprise roadmap.

A Enable faster, simpler and cheaper procuremeBy. defining the targetrchitectureand a
roadmap EAfacilitatesa I N K kieS$c@ iy LI S Y S yadhéhat kirbjlifins?
procurement decisions anehsures architectural coherence of muléndor solutions.

A Enable predictable success of projects and realization of their defined objectiEés:
promotesundertaking projects within the context of definedenterprise roadmapEA
provides guidance to these projects to ensure their progress towards the targeitecture
and to help realize theefinedbusinesobjectives

How do we implement EA?

EA must be developed, implemented and maintained effectively to be useful and provide
benefits EA, as the name indicates, is about the whole enterpriget just about ITAnalysis,
design and modelingpgether comprise only one essential component of tifevitork; effective
communication and governanceare the other two critical componentsDeveloping and
sustaining arEAis acomplex procesdue to thebreadth and depth of the analysis and design,
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1.5

and the communication and governancwhich involves many sk&holders and decision
processes in the organizatiofihe following key activities are intended to provgidient points
associated wittestablisliing EA

A

A

> > >

>\

>\

A

A

Establish an architecture team and charter them to prouitkarly defined services and
deliverables

Adopt anenterprise architecture framewoskhich, at a minimum, provides:

o Common understanding of EA, its domains, and building blocks of each EA domain
o ! adGNUzOGdzNB (2 &dzZLll2NI 9! aY2RSta¢ oe
o Hfective methods, tools and guidance for developawgionableEA deliverables

0 Guidance for effective EA governance

0 Bestpracticebased solutions to build common business and/or technical capabilities
Analyze the business strategpd goals, and understdrthe business operating model
Define a set of principlegnterpriselevelrequirements and constraints for the architecture
Divide theEAinto segmentsand prioritize the EA work acroghesesegments to
incrementally develop EA in accordance with the business priorities

Determine target maturity levels across EA segments to support the business operating
modeland longterm business strategy

Develop and communicate the EA Piacludingits incremental and federated approach,
and gain stakeholder buyn

Executethe EA Plarto incrementally define target EA and a roadmap

Measure the progress, maturity and effectiveness opEdgram and refine as necessary

What is CEAF 2.0 and how does it support implementation of EA?

puf

(V)]

CEAF 2.0 is an enterprise architecture framework designed to guide the development and use of
comparable enterprise rahitectureswithin and across state agencies that the resulting EA
deliverablesenabk mission successith a lower total cost of ownership, faster time tielivery,
and reduced duplicatiorit also promotesrossagency initiatives (CAIB)r shared development
of common business processes, business and technical services, and shared platforms.

CEAF 2.00nsists of lhe following three major componentshich areused together to support
effective implementation of EA

A

EA FrameworkDescribes thelomains and building blockd EA and provides a structure to

guide the developmentd® ! & Y2 RS avides theRiinciplés Avthdd)N&ols,

Maturity Model, Standards, Governance, Metrics, Bagortingto guide, supportand

governthe development ofictionable EA deliverables.

EA Servicestofacilitate consistent and uniforrrmplementation of theEAprogramacross

stateagenciesCEAF 2.0 recommends thhe state agendes chartertheir EAteamsto

providethe followingeight defined services

0 Assist with Business Strategy and IT Strategy

o Portfolio Rationalization

0 Future State (Target EA) Plannamgl Actionable Roadmap (Enterprise Roadmap)
Development

0 Assist with Project Prioritization to help Drive Business Forward and Improve Program

Outcomes
0 Assist with Concept and Business Case Development
Standards Establishment and Governance
0 Solution Architeture Guidance and Oversight

o
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1.6

0 Harvest Reference Architectures and Reusable Assets

This serviceriented approach to EA work is intended to increase the focus of EA programs
on mission effectivenessghile taking the confusion out of what EAs do and should do

A Reference ArchitecturesReference Architecture@RAs)rethe means through which CEAF
2.0 providedestpracticebased architectural solutiorte build common business and/or
technical capabilitieRAdacilitate repeatable solutions leading &hared solutionsThey
alsoprovide a key mechanism fwreventunchecked acceptance of too madifferent
solutions, diluton of thetalent pool, challenggin the ability to leverage solutions across
stateagenciesandincreasng supportand maintenanceosts RAs are described irseparate
documens whichare or will be made available througie state EA standards publication
process.

In addition to the above components, CEAF 2.0 providesget architecturevision which is
AYGSYRSR (2 &8NPSNI aliThis tryeRaRBitgotive Sision and tRs are
key inpusto the agency architectt ONB I (1 A y 3 (kegBtarbHitectFSTYiey eonslitute
an approach to progressively mature the EA in the State of California to createvistate
capabilities for standardized solutionsnd optimized corebusiness processeso improve
interoperabilityand information sharingandto expandshared business and technical services

CEAF 2.0 incorporatelsest practicesbased on popular industry architecture frameworks,
including theFederal Enterprise Architecture FramewdREAF), The Open Group Architecture
Framework (TOGAF), Medicaid Information Technology Architecture (MITA), and publications
from National Institute of Standards and Technology (NIST), Massachusetts Institute of
Technology (MIT) Sloan Center for Information Systems Research, Harvard Business Press,
Gartner and Corporate Executive Board. Tddaption of best practicesnto CEAF 2.@llows

state agendas already implementing=A programsto easilyintegrate with CEAF 2,0thereby
allowing state agencies to build on and optimize what they hienygemented to date.

How do we know if EA is working?

The value of EA is in both the EA deliverables and EAcesmii tangible way to idenfly the
effectivenessof EAis to determinehow EAdeliverables and servicemablethe organization to
achievethe business outcomes that matter to senior executiv@s. {n@act on the business
outcomesshould be identified and communicatéd terms of9 ! mffuenceon which projects
are identifiedand initiated, and how these projects amirectedin alignment with thetarget
architectureand theenterpriseroadmap.

It should be noted that e impact & EA on business outcomes iidirect The business
outcomes are actually achieved by the projects rather than directly by EA. Therefore, it is
important to recognize thaEAQ guidance is necessary to ensuteese projects succeed not
only individually, bt also together.

It is also important to note that effective target architecture and roadmap developmentatre
2dza 0 I ys2ND @& /{iIha §3theRcdrialilyabe siideedsful withstrong support from
business leadersind through effective collabation at all levels. Similarly, EA services are
critical to strategic planningnvestment decisiommaking and efficient execution of projects.
Effective EA service delivery requires strong executive support and effective collaboration with
Portfolio/Prgect/Program Management Office, solution architects, domain architects and other
key business and technical subject matter experts.
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Introduction

Enterprise Architecture (EA)is a key business and technology best practitat enablesstate
agencies to evolve their capabilities tefficiently andeffectively delivergovernmentservices.

EA providesan integrated view of an Sy (i S N1Si#egiS goals, businesprocesses,
information, application systems and technologiasross all lines of businesservices, and
systems This integrated view identifies and communicates the necessary improvements to
business processes and IT assets to enable oiemization of an 2 NH I Y A imissioh 2 y Q &
capabilities and resource utilizationt facilitates investmentdecisions based on architectural
solutions that result in the achievement of strategic and/or tactical outcomes by employing
technology and other resources in an effective mannEnus EA supports intra and inter
agency investment decisiemakingby promotingl y & | Nghiestd S\OLIE S efprgatr:

to make surethat every dollar invested in implementing changes to processes and/or IT assets
provides the best possible return on investment in terms of the business outcomes

EA is important for evolving information systems, developing new systems, fanduccessful
introduction of new technologies and operating paradigimat promote resource optimization,
such as cloud computing, virtualization, the semantic web, mobile technologies,ebssin
intelligence, and social medi&A standards promote mission success standardiing on
common functions andil’ solutionavhichwill helpstate agencies implement changén a timely
manner. They alsdfacilitate agencies select reusable and sharabkrvices and products to
obtain mission or support functionalityVithout complete and enforced enterprise architecture,
the state runs the risk of buying and building systems that are duplicative, incompatible, and
unnecessarily costly to maintain andegtate.

At present, there is no othebusiness and technology best practiagher than EA, that can
serve as a context for enterprisgide planning and decision makigVhen an EA is viewed as
authoritative by agency leadership, then it becomes a catafgr delivering thoughtful,
innovative and quality solutionandfor remaining agile and effective with limited resources.

Enterprise architecture must be developed, implemented and maintained effectively to be
useful and provide business valuehe busnessvalue of EA is in both thEAproductsand EA
services CEAF 2.@s a significantly enhancednterprise architecture frameworkntended to

assist thestate agenciesin defining, implementing, maintainingnd usingthe enterprise
architectureeffectively. It also defines a set of EA services and provides guidance to help agency
architects deliver those services.

Forthe purposes of this documen&tate of California as anterpriseis a collection of various
enterprises; the Agencies, depdments, boards, bureaus and commissions within the Executive
Branch of California governmeniccordingly, the termenterprise architecturédrom the state
perspective refers to theollection of the enterprise architecturetthese state entitiesFrom a
state agency perspectiventerprise architectureencompasssall of itsprocessesinformation

and technology services, and infrastructure

2 kSy OFLAGIEAT SR (GKS GSNX 6! 38y0eé NBFSNE G2 2y$S
Consumer Services Agency or the Health and Humasic8s Agency. When used in lower case, the term
GFr3SyoOeé¢ NBFSNE (2 Ftye 2FFAO0SE RSLINIYSyidsz o02FNRI 0o
GAGKAY adGlrisS 3I20SNYyYSyiod Ly (GKAA R20dzySyidx al3aSyoec¢
% SourceThe Common Approach to federal Enterprise Architecture, May 2, 2012
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2.1

2.2

Background

The California Information Technology Coul(idiiC)was set up to improve the effective and
efficient management and oversight of the application of information technology to the
operations of California's Executive Branch of governmeliC established the Enterprise
Architecture Committee(EAC)to research and recommend actiongnd policiesthat will
promote California Enterprise Architecture and Standards.

During 2004 and 2005EAC didan extensive research in the area of enterprise architecture.
There were presentations by major vendors and departments who had develbpdgesearch
was done in the agas of the work done by the California Performance Review and other state
and federal agenciesAs a result of these efforts, the California Enterprise Architecture
FrameworkVersion 1.0 (CEAF 1.0) was released on July 15, 2005. As stated in CEA&F 1.0,
framework must be refined from lessons learned state agenciesise CEAF 1.0 to implement
EAprograms.

This documentCalifornia Enterprise Architecture Framework Version 2.0 (CEARmhances
CEAF based on the practical lessons learned from the ingpitation of CEAF 1.0’he objective
is to takethe California Enterprise Architectupgactice to the next level from focusng on just
technology consolidatioto enabing business capabilities and business outcoriém following
table summarizesifferences between CEAF 1.0 and. 2.0

Table2-1 Taking EA to the Next Level

Focus Area CEAF 1.0 Focus CEAF 2.0 Focus
(Technology Consolidation) (Enabling Business Capabilities

EA Deliverables | A Asis Reference Modelglata | A Businessoutcomedriven

and Services collection) Actionable EA deliverables

A Ad hoc Artifacts A Defined EA Services
IT Portfolio A Infrastructure A Portfolio Rationalization
Planning and Standardization A Target EA anéinterprise
Stewardship Roadmap

A Advancing SOA
Business A Technology Centric A Business Capability Centric
Enablement
Project A Mandated Oversight A Triaged Involvement
Engagement
EASKkills A Domain/ Platform Expertise | A Cross Functional Hybrid Skills
Purpose

This document providea framewaorkfor the practice of B throughout the Executive Branch of
the California Staté&sovernmentlt is designed to guide théevelopment and usef comparable
enterprisearchitectures within andamong stateagenciesso that the resulting EA deliverksis
enable mission succeadth a lower total cost of ownership, faster time to delivery, and reduced
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duplication It also defines a set of EA services and provides guidance to help agency architects
deliver those services.

This framework is not a oAgme event but offers the opportunity for continuous improvement.
As California uses enterprise architecture to improve the business of government, the
frameworkwill berefined from lessons learned.

Intended Audience

The primary audience for this document i€aliforniastate employeeswho create enterprise
architectures and enterprise roadmaps, and provide EA services. Ot@alifornia state
employeesinvolved inplaming, approung, execuing and overseeingagency programs, and
those in industry who support 8se activitiescan also benefit from this document

Document Organization

This document is organized as follows:

A Section 1Executive Overviewprovides an overview anterprise architecture, its expected
benefits, andCEAF 2.hcluding its main componentsr executivelevel audience
A Section 2 Introductiorprovides a brief introduction of and background to the enterprise
architecture practice in the State of California
A Section 3 Enterprise Architecture in the State ©&liforniaprovides the definition of EA,
describesdts vision and benefitsand outlines theEA domains and building blockisalso
describes how enterprise architecture fits withkdn organization.
A Section 4 California Enterprise Architecture Framewgrovidesan overview oCEAF 2.0
and describes the EA deliverables. It also describes the CEAF elermguitietcsupport,
and govern the developmermtf EA deliverables
A Section 5 Enterprise Architecture Serviogescribesa set ofeight services enterpse
architecture teams provide to theorganizatiorto facilitate consistent and uniform
implementation of EA program across state agencies through service orientation
A Section 6Target Architectue Visiondescribesa vision for state level federatethrget
architecture whichid y 1 SYRSR (G2 &SNS +a I aGY2RSfté& FT2NJ &
GKS F3Syde | NOKA (SO atargeK(@hitur©sta)t afchitgcire i K SA NJ | 3

Future Directions

CEAF will berogressivelyrefined (at least annuallyased on the lessons learned from its
implementation and based on the progression of enterprise architecture matBjyow are
some of the areas of focus for future CE#Brovements

A State-specific Reference Models

A Additional Reference Architecturesind their implementation patterns

A Reusable Assets

A Further giidelinesto createactionableEAdeliverablesand provide EA Services

Deferred Decisions

The following elements of CEAF are deferred to future versions of this document:

® This document uses the tern@rget architectureand future statearchitectureinterchangeably
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Metrics: This element will address the common metrics for measuring the effectiveness of
enterprise architecture practice in state agencies

Enterprise Architecture Reportingthis element will address the content, structure and
schedule for enterpriserahitecture reporting

Version2.0 8 August01, 2013
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Enterprise Architecture in the State of California

The development, use and maintenance of Enterprise Architecture in the State of California is
planned to use dederated approachin this federated approach, individual state agencies are
responsible for developing, using and maintaining their respective Enterprise Architectures
while utilizing the framework, method, guidance, standards and reusable assets provided by the
a 0 I in@m@rie Achitecture Office. To reduce duplication, redundancies and complexity, and
to promote shared solutions includirgharedtechnology platformssharedservices anghared
enterprisebusiness applications, it is necessary to undertake @kgsesicy Initiatives (CAIs) to
build/harvest such solutions¢ KS & 0GF 0SS 9y GSNILINAAS | NOKAGSOG dzN.
Enterprise Architecture Office are conduits to the identification of such @afg with other
collaborative groups such as the 1&ad the state Project OversightOnce CAls are identified,
approved, and sponsored bguthorized executives, the architecture work for those CAls is
planned to be accomplished througtollaboration under the administrative direction of a
designated executive sponsor. The resulting architectural solutions will be leveraged by state
agencies and are integrated with their respective target enterprise architectures by the agency
architects.This approach catitutes the federated approach.

Successful implementation of the federated approath achieve business outcomes that
matter, requires consistent understanding of enterprise architecture concepts, laser focus on
creating businessoutcomedriven actionabe EAdeliverables, and uniform implementation of
EAprograms within and across state agencies.

This section defines enterprise architecture, describes the vision and benefits, EA domains and
domain concepts, EAegments, and the principles used to createAE 2.0 to promote
consistent understanding of enterprise architecture within tBate of California. Subsequent
sections of this document describe actionable EA deliverahlada serviceoriented approach

to implement EA programs uniformly within andrass state agencies.

Enterprise Architecture Defined

The State of California adopts the following Federal Chief Information Officers Council definition
of enterprise architecture, as referenced in tf@ommon Approach tdederal Enterprise
Architecture

OEnterprise Architecture means a strategic information asset base, which defines the mission;

the information necessary to perform thmission, the technologies necessary to perform the

mission, and the transitional processes for implementing new technologies in response to
changing mission needs; and includes a baseline architecture, a target architecture, and a
sequencing plas.

Essentilly, EAA RSYdATFTASa (GKS o0dzaiAySaa LINRBOSaasSa GKIki
mission and defines how Information Technology (IT) assets directly enable those processes. The
purpose of EA is tmptimize and transfornthe often fragmented processesnformation,

application systems and technologies it efficient and integrated environmestpportive of

the execution of business strategy.

To help execute business strategy and realize strategic gdedsprimary focus of the EA
practicefor a state agencyis the creation othe above referencedtrategic informationasset
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3.2

3.2.1

3.2.2

base This strategic informatiorasset base is intended to contain models and artifacts
describing

A Missionspecific businessapabilities supporting businessapabilities and théusiness
processesised torealizethose capabilitiegbusiness architecture)

A Informationmodels depicting thénformation used and maintained by these business
processes (information architecture)

A Applicationsand theirkeycomponeris used to fully or partially automate the business
processesnd maintain the informatioifapplications architecture)

A Technologies used by these applicatiqtechnology architecturg)i.e., application
platforms (including hardware devices and systerftveare) and networkgto provide
communication paths

A Inter-relationships among the abow@®mponents of the architectures and their
NEf Il GA2yaKALIA (2 2NBIFIYyATFGA2YyQa aGNI GS3aA0

This strategic information asset base will include a baseline architectureand a target
architecture reflecting theenterprisetransformationnecessaryo meet its strategies goaksnd
achieve its desired business outcom&hke target architecture is implemented through a series
of transformation projects(and/or programs and initiatives)This series of transformation
projects each withclearly definel objectives and scopealso lays outa specific sequence in
which those projects need to be executdd reach the target enterprise architectu@nd thus
progressively achievealesired business outcomesThis is whatconstitutes & enterprise
roadmap or a sequencing plaihis enterprise roadmap or a sequencing plasnalso a key
O2YLRYSyl 27T straggicInfoimstind asskt HBe) a

While the target architecture may or may not be fully implemented by an organization, every
change or a transformation projeahould beundertaken by the organizatioin accordance
with the enterprise roadmapto make sure that the changes arichnsformaion projecs
contribute to improved efficiency, effectiveness, quality and agility.

Enterprise Architecture Vision and Benefits

This section identifies the vision and the benefits of implementing the Enterprise Architécture
the State of California

Vision

To enable better information technology decisions that are driven by the business needs of the
state in the delivery of services.

Expected Benefits

The followingtable shows thekey benefits expected fronmplementingand usingEnterprise
Architecture in the State of Californialong with the EA focus necessary to realize those
benefits

Table3-1 Benefits oEA

Key Benefits of EA To realize the benefits, CERF expands EA focusot
Bridge the gap between A Provide architectural solutions to achievsusiness
businessstrategy and outcomes

Version2.0 10 August01, 2013
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Key Benefits of EA

To realize the benefits, CEARD expands EA focust

implementation

Help undertake projects within the context thfe
targetEAandan Enterprise Roadmap

Help reducead hocimplementations driven by a
tactical and reactive approach

Improve alignment of IT with
mission, goals, and objectives

Create an integrated viewf the overall enterprise
linkinggoals and objectives tmission and support
business capabilities and theinderlying business
processesinformation, applicatios and their
componentsand technologies

Facilitate investment analysis (current and planned)
with respect to the mission, goals and objectives
Promote IT solutions that are more pertinent and
relevan for the business

Improve service delivery,
business operations and
business capabilities

Identify business capabilities to enhance and/or
acquire

Provide a longerm vision to improve and/or acquire
the above business capabilities

Identify opportunities to streamline business
processes and to make IT more efficient

Reflect enterprise transformation necessary to
improve service delivery, business operations and
business capabilities in tharget &

Improve interoperability and
information sharing

Define standards and specifications for enterprise
application and information integration
Enterprisethinking in creatingore capabilities for
master data management, information integration,
application integration, and identity and access
managementas opposed to projeespecific solutions

Improve flexibility to
dynamically respond to
customer needs and statutory
changes

LRSYGATe G4KS 2NBEIFYATI GA
determine necessary levels of standardization and
integration to improve fleXiility

Use the Operating Model as a key driver to create
foundation through Target EA

Enablefaster design of new systems and extensions
existing systems by pmefining standards
Enablecreation of user applications as a compositio|
of reused servicgby advancing Servie®riented
Architecture

Reduce cosand cost of
ownership

Establish a less complex environméayt imiting
technology diversityvhile promoting controlled

Version2.0
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Key Benefits of EA To realize the benefits, CEARF expands EA focusot
Reduce redundancy, innovationto reduce training requirements and
duplication, complexityand support costsand toenableeconomies of scale in
information silos purchasing

A Enableportfolio rationalization and simplification to
promote more effective use df and otheresources
to efficiently support business processes

A Adopt crossagency repeatable/ shared solutions an(
platforms, therebyenabling consistent, effective
delivery of services to the employees, citizens, and
businesses of California

Reducebusinesgisk A ldentify weaknesses and threats in the existing
associated with IT and reduce portfolio and addresshem in thetargetarchitecture
risk for future IT investment | A Reduce theisk of future IT investments not deliverin
business valuby enabling those in&ment decisions
to bemade in the context of an enterprise roadmamp
accordance with the strategic goals

Enable faster, simpler and A Provide enterprise context throughe target

cheaper procurement architecture and a roadmajo enable artarchitectg
investc implement I LILIN@nipidyidrociiramnent
decisions

A Ensure architectural coherence ofulti-project and
multi-vendor solutionghrough the arget EA

Enable predictable success off A Helpundertake projects within the context of an
projectsand realization of Enterprise Roadmap

their defined objectives A Providearchitecturalguidanceand oversighto these
projects to ensure their progress towards the target
architecturethrough triaged involvement

Enterprise Architecture Domains

EAsupports theexecuton of business strategy and realizon of strategic goaldy defining and
documentingthe baselineandtarget architectures asintegratedviews of the overallenterprise
Each of theséntegrated vieve is anabstracted viewof the enterprise whiclcomprises ofour
types of architecturethat are commonly accepted &lse four domains othe overall enterprise
architecture

A Business Architecture (BAlefines the business strategyrganizationpusiness capabilities
andkey bisiness processeghich realize those business capabilities

A Information Architecture (A) describes thdundamental organizationf the data assets
and data managementresourcdsK I G a dzLJLI2 NI |y Sy iSNLINRA&ASQa
enabling applicatiosystems
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A Applications Architecture (AAJlescribes the structure and behavior of the major kinds of
application systemgheir key componentgheir interactions, and their relationships to the
core business processes

A Technology Architecture (TAjescribeshe logical software and hardware capabilities that
are required to support the deployment of businesgprmation, and application services.
This includes IT infrastructure, middleware, networks, communications, proceanihg,
standards

BUSINESS

INFORMATION

APPLICATIONS

Architecture Domains

TECHNOLOGY

Figure3-1 Enterprise Architecture Domains

Each domain represents a specific area of the overaterprise architectureThese dmains
delineate the analysis and modeling necessary to rstateholder requirementsTheyserve to

help understandhow IT assets directly enable business processes and how those processes
SESOdzi S G KS 2 NHAdditlohaly(ithegalo® &urthaf kst e performed

from a topdown or a bottomup pespective

Coreconcepts of each of these four domains are described in the following subsections.

Business Architecture

State agencies establish goals and objectives to improve program outcomes and drive business
forward. Clearly defined goals and objweis, in turn, establish théusiness outcomethe
agencies want to achieve. These business outcomes drivatthtegies To achieve planned
business outcomesstrategic planningneeds toidentify the business capabilities the agencies
need to invest in, to improve existing capabilities anddoguirenew capabilities.

A business capabilitis the ability of an organization to use its assets and expertise to provide
one or moreserviceqor prodicts) which contribute tane or moredesired business outcorse

A business capability is implemented through a sdiudiness processéasxecuted bygroups of
peopleor fully automated supported by relevant application(s), information and underlying
technologies. For example,Case Managemenmmay be a key business capability for an
organization, but its practical realization may require a number of business procasdess
Establish CaseManage Case InformatigrPerform Screening and Assessmehdditionally,
these processes maliffer from one organization to anothebased on the mission and business
context. For example, in another organizatidstablish Case, Locate Case Members, Establish
Case Member Relationshipsan be some of the business prosses realizing theCase
Managementcapability

Improving business capabilities is a primary concern for Business Archit@8Ajrand doing so
requires improvements to the underlyingusiness Process Mod@éit a conceptual levelBA
focuses on identifyig business capabilities and the services they support, but further
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progression ofBAFNBY O2y OSLJidzrt G2 €23A01t tS@St ¥F20
business processes and activitedsng with the key information (input information, output

information, and referenced shared or stored information) used by the business processes
through Business Process Models.

Abusiness procestefinesa series of activities that start with one or more events, manipulate a
set of data, and end with one or more rdsu A Business Process Model represetite
sequential flow and control logic @fl of theS y (i S NIkéhuairR$s Pprocessed Business
Process Model describes what an organization or business does, including the events that
initiate those processegi.e., the business evengnd the results of those processeslt is
commonly visualized in the form of business process diagrams using a set of standard notations.

At enterprise architecture level, thbusiness processepresentations in aBusiness Pross
Model includekey business activities, kéyput and output informatiorand key triggersather

than all the details of the procesd-urther business architecture and business analysis activities
progressively detail all aspects of the business prosesse

Business Process descriptiam representation in a Business Process Modehtains the
following items:

A The externale.qg., to customers) and internal (e.g., to employees) business service provided
through the business process and to whtms service is provided

The business event (e.g., telephone call, receipt of an application, initiation of online self
service, completion of a predecessor progesschedule dajethat triggers (starts) the

business process

Inputinformation includedn the business evenand its representation (e.g., a paper form,

an electronic message)

The sequence of steps of the business process. These steps represkeay thesiness

activities and/or sukprocesses of the business proceshese steps are drivday business

rules. A lisiness rule is a specific, actionable, testable directive that is under the control of
the business and supports a business paliBusiness rules describe the operations,
definitions, and constraints that apply to an organizatiBnsiness rules can apply to

people, processes, corporate behavior and computing systems in an organization, and are in
place to help the organization achieve its goals.

A Output information(i.e., data in motion) contained in the resutitthe business mcess

and its representationit includesthe information produced by the business process.

Shared or storeéhformation (i.e., dataat rest)used by the business procesteps. A

business processay require additional information typically stored intBeNH I YA T I G A2y Q&
data stores

Predecessors and successors

Failure points where a business process may stop before completion

The actors, their active roles and the activity conducted by each role

Gonstraints that may affect the performance of the businesscess

A grouping of related business processes Imiginess functions or lower level business
capabilities It should be noted that, BA is an emerging architecture discipline, and business
capability modeling is one of the more recent emerging areasfof¥ such, varying

opinions about the relationship betweenbaisiness capabilitgnd abusiness functioexist,

that can cause confusiaegarding thé representation in a BA model. To avoid that

>\

>\

>\

>

> > > >

* SourceMedicaid Information Technology Architecture (MITA)
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34.1

confusion,CEAF 2.06onsiders that the top level businesapabilities can be decomposed

into lower level business capabilities so that these lower level business capabilities can be
realized through a set of related business processes. Therefore, CEAF 2.0 treats the lower
level business capability as a businesxction.

The aboveprocessoriented approach views the business crfigsctionally and organizes the
actions of the business as a setmbcesses andctivities that respond to business events.
Adopting this approach facilitates real process improven®and significant businesaitcomes

one of the reasons is that ihapproach allows considering business processes without being
bound by the existing organizational structures that may not share information reddiky.
focus of BAis on thebusiness gaabilities and thebusinessprocesses(i.e., what business
capability is realized through a business procesgisat initiates the business process, what
service is provided by the business process whdt information is used and produced by the
business prcess. It should be noted that, although thaformation used antbr producedby a
business process is discussed here, it can be treated as a part of the information architecture. In
practice, information architects collaborate with the business arch#téatidentify and organize
the information used and/or produced by the business process.

Driving businessforward andimproving program outcomesrequire state agencies tadvance
business,information, applications and technologies iocreagd levels ofmaturity. State
agencies are expectdd develop anduse the BA components 1o

A Pan for improvements in thagencybusiness processes, both in the delivery of mission
specific services to citizens and in their supporting internal operations

A Plan for improvements in thexchanges of information with othdrusiness processes and

external stakeholders

Identify opportunities for intraand interagency business process and information

standardization

>\

The following subsections idefitithe coreelements of BA from the above descriptiomthe
context of a denterprise architectur&y’ 2 R Sahd provide guidelines to plan future state BA.
Additionally, a brief description of the relationship between the core elements of BA and the
Federal Enterpris Architecture (FEA) Business Reference Model is provided for those State
agencies that use FEA Reference Models to maintain compatibility with FEA.

Business Architecture Elements

Identification and documentationof all the business processes of an orgation andall the
elements (e.g., events, activities, business objects) of a given business pinckating the
process improvements necessary to support thesiness strategyare complex and effort
intensive activies Therefore, practicaflevelopment ofBArequiresboth an incrementaland
iterative approach.The incremental approach allows the development of BA in segments. The
iterative approach allows the business process elements to be progressively detailed. To support
theseincrementaland iterative approachs,and to allow for capturing and managicgmplex
relationshipsamong many elements visual modeling using modeling languages specifically
designed to support enterprise architecture is highly desirable.

To illustrate visual modelingfigure 3-2 below shows the core elements of the business
architecture from the enterprise architecture perspectivaising ArchiMate enterprise
architecture modeling concepts
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Figure3-2 Business Architectutglements
Brief descriptions othe elements shown in FigureZare provided below

BusinessActoris an organizational entity that may be assigned to one or more businessAoles.
business actomay be an individual person (e.g., employee) or a group of people (e.g., a
business unjt andmay include entities outside the actual enterprigeg., customers and
partners.

BusinesdRoleis the responsibility for performing (or executing) specifisibass processeé.

business role may be assigned to one or more business processes, while a business actor may be
assigned tamne or more business roles (e.g., an employee assigned to a rast of

administrator). A set of business roles in an organization can be expected to be much more

stable than specific actors fulfilling those roles.

Business Everis something that happens internally (e.g., originated from another business

process) or externally (e.g., gmated from a customer), which triggers or interrupts a business

LINE OSaao dziAySaa S@Syida AyOfdzRS aOKSRdzZ S NEBf
Business Process a set of related activities driven by business rules that together realize

business service or product, create business objects, and/or trigger other business processes.
Business processeare assigned tbusiness roles.

Businesd-unction(or a lower level business capabilitgroups business processes based on a
chosen set otriteria (e.g.required business resources, skills, competences, knowledgg, etc.
There is a potential marAyp-many relatiorshipbetween business processes and business
functions.

Business Servickilfills a business need for a customer (internal aeaxal to the organization).
Business services can be external, custefaeing services (e.g.liaenserenewalservice) or
internal support services (e.g.n &nventorymanagement serviceBusiness serviceare realized
by business functions and proses. In fact, business services areriian reason for the
existence of business processAdiusiness servicmay be made available throughbasiness
interface(e.g., a web form).

Business Interfacés a point of access or the channel (e.g., telephdime Internet, local office,
etc.) through which a business service is made available to consumers. A business service may
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be exposed througifferent interfaces(e.g.,a licenserenewalservicemay be exposed through
the Internet and through the local fite).

Business Objeas an information entitythat has relevance from a business perspective

Business objects represent tivgut information, output information, and shared or stored
informationused or produced by a business process. A business event may also be accompanied
by business objects. Business objents used targanizeand mapenterprise data entities to

BA business processes

Detailed information about the above elemerdad theirrelationships,ncluding examplesan
be found inArchiMate 2.0 Specification

Please note that some ArchiMate Business Architecture concepts have been excluded from the
above illustration to simplify the BA modeaisd to view the business crosiunctionally. This
approach to modeling allows an agency to incrementally develop BA by first identifying the
business capabilities and processes, and then progressively adding more detail to include
business events, businessrvices, and business interfagds.

3.4.2 Business Reference Model

The Business Reference Model (BRM) is a classification taxahatroan beused tocategorize
the type of business functions and services perforrhgdhe state agencies. With reference to
the BA elements described in SectiBi.1, BRM allows business functiofmw lower level
business capabilitiesind business services to lmamed or grouped consistentio that the
state government functionsare describedisinga functional viewrather than an organizational
view.

The bllowing are the benefits of BRM:
At NPOARSE (KS aoKI G ¢S Ra2anaggreghtedleref (G KS adl 4GS
A Improvesintra- and interagencycommunication anaollaboration through atandardized

way ofidentifyinghigher levelgovernment functiongind services

A Allows the operational costs and proposed project costs to be aggregaigehapped to
the budget function classificatiocondes

CEAFL.0 adopted the BRM provided by the Federal Enterprise Architecture (HE®S)BRM
taxonomy is structurea@s a threelayer hierarchyn whichthe BRMsub-functionis at the lowest
levelas shown in Figure-3. It should be noted that, due to the breadth of RE&overage(of

the business functions of the Fedemhterprise) even the BRM suhlunction represents an
aggregated level business function or service in most cases. Industry best practices, such as
those institutionalized by MITA, indicate thdeeper analysis oBusiness Processasd the
information used by them is necessary to:

A Identify rocess improvements
A Identify processtandardization andntegration opportunities
A Improve business capabilities

Therefore, CEAF 2expands BA focus fousinessunctionsand processeswhile alowing those
functions andprocesses to be grouped inBRM suHunctions as shown ifigure 33. In cases
where BRM sukunction does not provide the necessary granularity to properly group business
processes, it is necessary to identify appropriate business functidinstoproperly group the
business processes atiten to map that business function t@ BRM sukfunction. ThusCEAF
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2.0 provides flexibility to use FEERM \8.0 to allow state agenciethat currently use or
required to use~FEABRM to maintain compatibility with FEA

Business
Reference Model
(BRM)

1

*

BRM Business
Area

1

*

BRM Line of
Business

1

*

BRM Sub-
Function

0.*

0.*

Business
Function/
Capability

0.*

1.*

Business
Process

Figure3-3 MappingBRM to Businessrchitecture Elements

CEARwill continue to evolve over time. The State EA team will continue to support state agency
EAefforts by serving as a conduit for improvements to CEAF so that all state agencies can
benefit from the lessons learned and successful experiences. As such, CEAF and BA will evolve to
includea state-specificBRM(to be developed in collaboration with agey business leaders)

better facilitate crossagency initiatives to continuously improve the way state agencies deliver
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services to consumers, account for outcomes, and respond dynamically to requests for
information. It should be noted that FEAFcortains an expanded BRM which, when published,
will be used as key inpuffor the future CEAF BRM.

3.4.3 BA Future State Planning

BA will continue to evolve and change gsite agenciesidentify and improve business
operations.As theagenciegmature, processefransfornt some processes will be replaced and
some other processes will be standardizemloss state agencidsr effectiveness and efficiency
Changesand innovationsin the industry may alse@hange the way thestate agenciesdo
business These changesay create new business processes and/or eliminate the need for one
or more existing business processes.

BA future state planning requires an incremental approach (e.g., each line of busimtkesch
business capabilijyand a series of complex stepBhe following steps represent a general
approach for BA future state planning. CEAF 2.0 is intended to suppert 120 state
organizations each with its own organizational structure, policies, and operational maig|
hence some of the following steps may not apply to a particular organization ahdéher
organization may require additional steps.

A Process categorization and characterizatidA future state planningtarts with the
categorization of the busineggocesses based on thmisiness capabilities they realjzbe
business services they provigmdtheir contribution to strategic goals.

A Maturity assessment and operating model of current processBsiring this step, further
analysis of thdBusiness Capdliies and the underlyin@usiness Process Model will be
performed to identfy the current strengths, weaknesses, opportunities and threatss
analysiswill alsoidentify the current leve$ of service and automatioaf the business
processespossibilitiesfor improvementsn effectiveness and efficiendy accordance with
the strategic goalsand assigeaa maturity level for the current business procesbased on
the business capabilitigbey support A clear identification o&n efficient &t of business
processes to realize a given business capahttigybusiness processes which wiinefit
from improved coordination through improved data sharing and data standardizakien
business processes which will benefit framproved process ahdata standardization (both
intra- and interagency level standardizatiorgndthe sub-processes, activities and business
ruleswhichare common across business processes that can be modularized and vélised
be a key to future state BA planning. Amgrkforce and security issudisat will need to be
addressed will also be identified in this step.

A Opportunities and target maturity levelsDuring this step, businegsocesseshat need to
be reengineeredandimproved business processélat need to bereplaced with intraor
inter-agency standardized business processes, and any new business processes will be
ARSYGAFASR 0FaSR 2y GKS NBadzZ §a 2F GKS LINBOA
strategic goaland address other workforce drsecurity issues, if any. A target maturity
level will be assigned for those business processes.

A Solutions and future state planningduring this step, alternate options will be analyzed and
preferred solutiondo meet strategic goals and improve prograutcomeswill be selected.

A future state Business Process Model belldeveloped to reflect the preferred solutions.
Additionally,performance standardwill be defined to allovall stakeholders to measure the
same activity in the same mannand a pr@ess taneasurethe effectiveness and efficiency
(e.g. time elapsed between thbusiness everdind the resulfof the new Business Process
Modelto track the progression of business process transformatidinbe institutionalized.
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3.5

Please note¢hatthe. ! FdzidzNBE adt dS LI FyyAy3 Aa yatd 2dzad
cannot be successful withouthe business leaders driving it and providing strong support.
Gollaboration with business architects, analysts atlder businesSMESs extremely imprtant

to planning the future state BA.

Information Architecture

Information Architecture (IA) describes thfundamental organization of the data and
information (structured, sembtructured and unstructured)that support 'y Sy (i S NLINR &
business processesd enabling application systems.

+F NA2dza RSFAYAGA2Yya FyYyR AYyRdzAGNRQA dzaS 2F (KS
data design, data modeling, and data engineering etc., often cause confusion regarding the
scope of IA. To avoid this cosfan, CEAF 2.0 considers IA, at enterprise architecture tevel,

deal with thefundamental organizatiorf the data and information, and thprinciples guiding

their detaileddesign and evolutiors such, IA, in the EA contextatsa high levelnd ismainly

concerned with the overattoherenceof data and information at thenterpriselevel.

Additionally, the termsConceptual Data Model (CDM)gical Data Model (LDMandPhysical

Data Model (PDM)re often associated with both architecture and desigo avoid this
confusion,CEAF 2.0 considers CDM, LDM and PDM adesignmodels (that may be produced

by data architects, data analysts, data modelers, or other -daf@ed SMESs) that describe the
data and information in detail. In desigenterprise datais usually firstorganizel into sub
ANRdzLIAY3& 2F Ay T2NYI andl thgh thd Isubject dReastaiedap@es<vély I NB |
elaborated to create CDM, LDM, and PDBdibject areasmllow a portion of the model to be
viewable as a whole,r@nentire model to be viewable at an overview level, thereby eliminating
some complexity involved in understanding a large modnceptual Data Model (CDM)
identifies variousentities (things of interest) in enterpriselata and how they relate to one
another. CDM also identifies some key attributes of these entities from business perspective,
but not necessarily all the attributet.ogical Data Model (LDMJentifies all the relationships
among these entities andll of thekeylogical data elements thaare in motion stored and/or
shared within theenterprise. LDM also identifies all the primary keys and foreign keys, and
typically normalizes the data model. LDM is not concerned about how these entities will be
implemented, but is concerned with defiij animplementablemodel. Physical Data Model
(PDM)identifies how the LDM will be implemented by mapping the LDM entities and attributes
to tables and columns and by defining integrity constraints. PDM also maps the tables to storage
through logical objets (such as table spaces) specific to the Database Management System
(DBMS) to specify how DBMS needs to manage persistence of table data on storage.

From CEAF point of viewt anterprise architecture level, 1A focuses on identifying the key
business olgicts data objectsand data artifacts rather than all the details of the data and
information. These business objects, data objects and data artifacts guiddettadled design

and evolutionof data and information into CDM, LDM and PDM respectively nBsssiobjects,

data objects and data artifacts and their relation to CDM, LDM and PDM respectively are
described below.

As described in section 3.4, BA business process models descriimpubhénformation, output
information, and shared or stored infaration used by the business processes. IA works with BA

G2 2NBIYATS (GKA& AYTF2NXIGA2Y Ayi(di2 aodzBAYySaa
business processdyy using those business objectfiese business objects represéime overall
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3.5.1

conceptualstructure of the data, independent of any software or data storage structtirey

also provide a visual representation of the hi¢dvel information entities needed to run an
enterprise orprovide a business capability. Key attributes of interest to the business domain can
also be captured in these business objects. Additionally, these business objects depict the key
information exchangedor information exchange packagesnongbusiness proessesand with
external stakeholders. These business objectsstitute the high level CDMnNd guide further
evolution of the CDM.

Identification of business objects and their mapping to business processestical to
evaluaing potential redundancieand gaps in business operatiof@r example, Wile issuing a
campsite use permiand issuing aroversized vehicle transportation permiay both be
considered a Issue Permiprocessin the BA it may not be appropriate to combirapplications
supportingthose processes becauseof the largedifferences in theébusiness objects involved in
them. Conversely, multipleapplicationsthat support a similar BA business proces&.g.,
emergency response) angse similarbusinesbjects andelements €.g.,traffic accident data)
have a higher potential fotandardization, sharingr integration.

L! YIrLA GKS odaaAySaa 202S0dGa G2 GKS aRFGF
REGI 202S0Ga G2 GKS aRFGl I NI A Tite@uify &he key K I
information accessedy application components and the key information exchangedor
information exchange packages) to collaborate with other application comporiergsipport
business processe3hese data objectsonstitute the high levelLlDM entities and guide further
design and evolution of thellM. The data artifacts represent the physical objedéployed on
technology infrastructure that realize the data objects and from whidbrmation exchange
packages are builtThese data artifactsonstitute the high level Physical Data ModeDKP
objectsand guide further design and evolution of tRBM.

As mentioned above,tanterprise architecture levelA focuses on identifying the key business
objects, data objects and data artifactather than all the details of thedata and information.
Further information architecture and data engineeriragtivities will progressively detail all
aspects of thedata and information and describe those details through CDM, LDM and PDM
Information architets are responsible for first understanding the ®/createbusiness objects,
data objects and data artifacgtand thenworking with other datarelated SMEs tareate and
maintain the detailed information designé alignment with theprogression ofBA. Stution
architects work with the business and information architects to maintain this alignment
throughout the transformation projects. This cooperation continues through full deployment
and ongoing operations.

The following subsections idefitithe core edments of IA from the above description the
context of a denterprisearchitectureY 2 R Saihd provide guidelines to plan future state IA.
Additionally, a brief description of the relationship between the core elements of 1A and the FEA
Data Reference biel is provided for those State agencies that use FEA Reference Models to
maintain compatibility with FEA.

Information Architecture Elements

Figure 3-4 below illustrates the coreelements of the information architecture from the
enterprise architecture perspectiveisingArchiMate enterprise architecture modeling concepts
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Figure3-4 Information Architecturé&lements
Briefdescriptionsof the elements shown in Figured3are provided below

Business Objeds an information entityhat has relevance from a business perspective

Business objects represent tivgput information, output information, and shared or stored
information used or produced by a business process. A business event may also be accompanied
by business objects. Business objents used taorganizeand mapenterprise data entities to

BA business processes

Data Objectrealizes a business objeaind may beealized bya dataartifact. There is a
potential manyto-many relationship between business objects and data objectd between
data objects and data artifacté.data object is used bynaapplication functionlt mayalsobe
communicated via interactits between application componenend used or produced by
application servicesA data object representa selfcontained piece of information with a clear
meaning to the businesaind with a wetdefined logical data structure suitable for automated
processing.

Data Artifactrepresents a concrete element suchafle, a set ofdatabase tables, messages
etc., used to realize one or more data objeckn instance of dataartifact can be deployed on
a node

Meaningisthe knowledge or expertise presentanbusiness object or its representation, given
a particular contextlt is used to capture key information about the business object or its
representation.

Representationis a perceptible fornfe.g., message, document, electronic form et the
information carried bya business object.

Detailed information about the above elemerdsad their relationshipsincluding examplescan
be found inArchiMate 2.0 Specification

It should be noted that ArchiMate does not treat information architecture as arsépalomain
from modeling point of view. However, CEAF recognizes the elements shown in Fihasti3e
core elements of the IA (at EA level).
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3.5.2 Data Reference Model

The DataReference Model (DRM§ a classification taxonomy used to describe the confiext
information exchanges and the type of data entities and attributest supportan enterpriseQ a
business operationRM provides three standardization areas, namely, Data Description, Data
Context and Data Sharing/ith reference to the IA elements described in Section 3.BRM
allows thebusiness objects and data objedtsbe categorizedn a standard way

The following are the benefits of DRM:

A DRMcan help identify opportunities for data sharing and reuse, famdncreasing
integration

A DRMecan help identify opportunities fogliminating redundant data collection activities and
storagewithin andacross agencies

CEARHR..0 adopted the DRM provided by the Federal Enterprise Architecture (FEA). As shown in
Figure3-5, thisDRM standardizes théata Description, Data Context and Data Shattingugh

the building blocks 0DRM entityand DRM exchange packagkhelA Business Objexand Data
Object can be mapped to th®RM Digital Data Resource, DRM Entitys(dsetof DRMDigital

Data Resourgeand DRM Exchange Packagge shown in Figure 3.5. ThUBEAR2.0 provides
flexibility to use FEA DRM V2.0 to allow state agerntiascurrently useor required to usé~EA

DRM to maintain compatibility with FEA

It is important to recognize thaan enterprisewide data modelwith consistent names and
attribute definitions for corelA Business Objextand Data Objed, including the Business
Objects that depict information exchanges, ifoandationto improve infamation sharing and
interoperability. Accordingly, CEAF 2.0 allows and encouratge agenciesto use and
integrate applicable National Information Exchange Model (NIEM) Data Components and
Information Exchange Packages in defining their IA.

Data Reference
Model (DRM)
Taxonomy

1

*

DRM Topic

0..*

0..*

0..* * *
DRM Data Asset DRM Query Point 0. DR BEEneE Rl
0.* 0.* Package 0.*

Business Object

0.* 0..* 0..*
0..*

DRM Digital Data | 0-*
Resource
[

‘ 0.* 0.* 0.*
| ..

DRM DRM 0.
Unstructured Semistructured DELY Sttt DRM Entity Data Object

Data Resource Data Resource LA i 0.*
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3.5.3

Figure3-5 Mapping DRM tdnformation ArchitectureElements

AsCEAF continisto evolve it will includea state-specificinformation ReferenceModel (IRM)

to better align IA with CEAReferenceArchitectures to better facilitate information sharing,
reuse and integration, and to support reductionretlundant data collection activitiet should

be noted tha FEAHI contains an expandedRM which, when published, will be used as a key
input for the future CEARM, along withapplicable NIEM Data Components and Information
Exchange Packages.

IA Future State Planning

IA will continue to evolve and change as state agencies identify and wepboisiness
operations standardize business processes and improve interoperability within the agency and
with external business partnerés theagenciesnature, somenformation redundancies will be
eliminated andsomeinformation such asnaster datawill be standardized across state agencies
for improved information sharing and interoperabilit¢hangesnd innovationsn the industry

may alsoaffect the way thestate agencieslo business Thesedevelopmentsmay create new
information and/or eliminate tke need for one or more existinghformation sources (for
example, when such information is standardized and shameckakltime by its authoritative
source/owner).

IA future state planningeeds tobe aligned withthe BA future state planning andbquiresa
similar incremental approach (e.gfor each subject area) The following steps represent a
general approach folA future state planningGiven thatCEAF 2.0 is intended to supposter

120 state organizations each with its own organizational strucgyrpolicies, and operational
model, some of the following steps may not apply to a particular organization while another
organization may require additional steps.

A Analyzethe flows of information within and between business processss identify which

business processes are coordinated through information sharindghandebenefit from

improved sharing and standardizatiohhen determine options tbarmonize, standardize,

and protectthese information flowdo promote efficient, accurate and secuirdormation

sharing

Identify what information need to be restructureid improveinteroperability

Identify theinformation redundancieghat need to be eliminated

Identify whatinformationneeds tobe maintained as enterprise&ide (intra and inter

agency levglmaster datao reduce duplication and inconsistencjesdto improve access

to and security of information

A 1dentify where NIEM can be effectively utilized to standardize data definitions and
information exchanges

A Determine low the informationwill be formatted, stored and shareihcluding
opportunities forstandardimgand leveraghg data models

A Identify any workforce and security issugisat will need to be addressed

A Define the future state IA

D >

Please notehat successfulA future state planningequires alignment with BA future state
planning and collaboration with informaticarchitects,data engineers, database administrators
andother dataSMEs
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3.6 Applications Architecture

Applications Architecture (AA)describes the structure and behavior of the major kinds of
application systems and their key components necessary to support the business processes and
process the informationto provide the desired business capabilities. &80 focuses on how
applicatilm components interact with each other and with users and on the key information
consumed and produced by the

In Enterprise Architecture, AA is concerned with managing how multiple applications are
positionedto work together to support the businesh.is important to note that theAAat this

level is not concerned with the detailed design of application syst&@ims.goal here is to define
what kinds of application systems are relevant to the enterprise, and what those applications
need to do in order tananage data and to present information to the human and computer
actors in the enterpriseThus the main focus of applicati@architecture is the applicatictevel
components and servicagquiredto provide an integrated information systems infrastruitu

in support of the businessather than on their detailed internal structuré&urther application
architecture and design activities will progressively detail that internal structure and other
internal design aspects of the applications.

The applicationsre described as logical groupsfahctionsthat manage thelA data objects
and support theBAbusinesgrocesses/functionsThe applicationstheir components and their
functions are defined without reference toany particular technologies.In enterprise
architecture, theservices provided by thapplication components and their functionsire

mapped to businesprocesseduinctions and the components are mapped tapplication

platform technologievia nodes

The following subsections idefytithe core elements of AA from the above descriptianthe
context of a denterprise architecturér’ 2 R Sahd provide guidelines to plan future state AA.
Additionally, a brief description of the relationship between the core elements of AA and the
FEASenice Component Reference Model is provided for those State agencies that use FEA
Reference Models to maintain compatibility with FEA.

3.6.1 Application s Architecture Elements

Figure 3-6 below illustrates the coreelements of the applications architecture from the
enterprise architecture perspectiveisingArchiMate enterprise architecture modeling concepts
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Figure3-6 Applicatiors ArchitectureElements
Brief description®f the elements shown in FigureGare provided below

Application Components a seHcontained unit of functionality. As such, itaeindependently
deployable, reusable, and replaceabfgart of a systemit encapsulates its contents and
exposes itfunctionality through a set of interfacefn application component performs one or
more application functiondt may collaborate with other application components through the
application interfaces othosecomponents

Application Functiordescribes theautomated functionality performed bgn application
component.If this functionality isexposed externally, this is done through one or more
applicationservices Thus an application function realizes one or more application services. An
applicationfunction may use thservices of other application functions may access or

maintain data objects.

Application Serviceexposes the automated functionality of an application component. It is
accessed through one or more application interfades applicéion service may be used by
business processes, business functiongtber application functionsAn application service
should be meaningfub its consumersit should provide a unit of functionality that is, in itself,
useful to itsconsumers

Application Interfaceis a point of access where an application service is made available to a
consumer (e.g., a business process, another application componentiespécifies how the
functionality of a component can be accessed by other componeetsgprovided interface),

or which functionality the component requires froother componentgi.e.,required interface).
The same application service may be exposed through different interfaces.
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3.6.2

Detailed information about the above elemerdad their relationshipsincluding examplesan
be found inArchiMate 2.0 Specification

Please note that some ArchiMate Application Architecture concepts have been excluded from
the above illustration to simplify the AA modeThis approach to modeling allows an agency to
incrementally develop AA by first determining applications and their components, and then
progressively adding more detail to include application services, interfaces, and relations to data
objectsetc.

Service Component Reference Model

The Service Component Reference Model (SBM) classification taxonomthat allows an
organization toidentify and categorizeits existing and/or proposed application components
andthe services provided by #se components to support the execution lmfisiness processes
and maintain the informationln SRM servicesdefine a set ofcapabilitiesthey supportand
componentsimplement those services A componentis a seHcontained business process or
service withpredetermined functionality that may be exposed throughusiness or technology
interface. Componentsvary in sizefrom a smalpart of a single application tentire suites of
applications crossing many lines of business and organizatibfith. referene to the AA
elements described in Section 3.63RM allowspA Application Components and Application
Services to beamed or grouped consistently support crossapplication analysign orderto
identify reusable and/or shareablapplication componentand serviceswithin an agency or
across the state

The following are the benefits of SRM:

A Facilitates the identification of commonly used application components and services that
can be standardized and harvested as reusable assets

A Alowsidentificationof availableapplicationcomponentsfor reuse or sharingp reduce
costs

A Facilitatesfasterresporseto business needs llowing new applications or extensions to
existing applications to be built fropre-existing components

A Helps educe risks on projectshen provencomponents ardeveraged

A Helps identify redundant existing or proposed applicatiansl/or their componentswithin
an agency or across the state

CEAFL.0 adopted the SRM provided by the Federal Enterprise ArchitedfaEsA).This SRM
taxonomy is structured as a thrdayer hierarchyas shown in Figure-3. It should be noted
OKFGX RdzS (G2 GKS 0 NBI tRpeKof dpficatgsamddheiCangéniidisa S
supporting thebusiness functions of the Federal enterprise), 8RM Service Types and Service
Componentsrepresentgeneric application components and/or services that are applicable to
multiple types of applications. Industry best practices indic#itat deeper analysi of
applications is necessary to first identify relevant architecture areas (such as Business
Intelligence and Identity and Access Management) or layerd then identify the components

and services in relation to the architecture areas or layi@rsrder to:

A Distinctly identfy application components and servicesthe context of the application
architecture

A Enhance the possibility of identifying reusable and/or shhte components

A Help ceate more reusable and/or shareable servibgsdvandng service orientation
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3.6.3

Therefore, CEAExpands AA focus talistinctly identfy AA Application Components and
Application Services in the context of the application architectuvkile allowingthem to be
mapped toSRM Service Types and Service Comporesgisown in Figure &. Thus,CEAF 2.0
provides flexibility touse FEA SRM V2t8 allow state agencieghat currently use or required to
use FEA SRM to maintain compatibility with FEA.

Service
Component
Reference Model
(SRM)

1

&

SRM Service
Domain

1

£

SRM Service |0..* Application
Type 0.* Service

1

w

SRM Service |0.* Application
Component 0.* Component

Figure3-7 Mapping SRMto Applicatiors ArchitectureElements

AsCEAF continusgto evolve it will includea state-specificApplication ReferenceModel (ARM)

to better align AA with CEAReferenceArchitectures and to better facilitate component reuse
and sharinglt should be noted thathe FEAHI integrated some of the SRM elements into the
BRM, and introduced aew ARM whichprovides the basis for categorizing applications and
their components.This FEA ARMvhen published, will be used as a key input for theirk
CEAF ARMilong with CEAF Reference Architectures.

AA Future State Planning

AA will continue to evolve and change as state agencies identify and improve business
operations, standardize business processes and improve interoperability within the amyshcy

with external business partnerés theagenciesnature, someapplication redundancies will be
eliminated and some applications such as those supporting common business processes will be
standardized across state agencider improved process standaizhtion, integration,
information sharing and interoperability. Changeand innovationsin the industry may also
change the way thestate agencieslo business These changes may create new applications
and/or eliminate the need for one or more existiagplications (for example, when a set of
business processes are standardized across state agencies and the supporting applications are
shared through central&ion or through softwareasa-service).
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3.7

AA future state planning requires an incremental apptoée.g.for each line of businesand/or

a business capabilifyand a series of complex stepehe following steps represent a general
approach forAA future state planning. CEAF 2.0 is intended to suppwdr 120 state
organizations each with its owrorganizational structure, policies, and operational modetl
hence some of the following steps may not apply to a particular organization while another
organization may require additional steps.

A Applicationcategorization and characterizatiomA future sate planningstarts with the
categorization of thapplicationshased onwvhether they suppormissionrelatedbusiness
capabilitiesor other supportbusinesscapabilities and basedon their business value and
relationship to strategic goal&urther categorization ahe applicationss based on the
maturity of the technologies used to implement those applications.

A Maturity assessment angbortfolio rationalization: During this step, further analysis of the
applicationswill be performed to igntify the current strengths, weaknesses, opportunities
and threats This analysis will also idegtthe current leved of serviceto supportbusiness
processesutomation andpossibilitiesfor improvementsn accordance with thetrategic
goals Additional factors such as ongoing maintenance costs, levels of usage, business value
and technical maturity will be used to assign a maturity level to the existing applications.
clear identificatiorof how applications collaborate and how these multipypes of
applicationscanbe made to work together effectively (where needed)l be a key to
future stateAA planning. Anyorkforce and security issuéisat will need to be addressed
will also be identified in this stefhis step results in furtheradsification of existing
applications into various categories, namely, applications to replace or retire, applications to
modernize, applications to retain and consolidate and applications to leverage.

A Opportunities and target maturity levelsDuring ths step,applicationghat need to be
modernized/improved before they are made to bgart of the futurestate AAapplications
that need to bereplaced with intraor inter-agency standardizedpplications and any new
applications to address the gap4ll be identified based on the results of the previous step
Ay 2NRSN G2 YS SiatedicgBalagdaddreysothdr wioikBrgetasd security
issues, if any. A target maturity level will be assigned for tlapgdications

A Solutions and futue state planningDuring this step, alternate options will be analyzed and
preferred solutiondo supportbusiness capabilities arfdture state Business Process Model
and to generate, share and store their datdl be developedThis will include the
identification ofapplicationghat can be leveraged/shareaf(intra- and interagency leved
and theapplication components that can be modularized to create shared business services
Additionally, performance standardwill be defined to allovall stakelolders to measure the
effectiveness and efficiency of these applicatiomghe same manneand a process to
measureandtrack the progression ohAwill be institutionalized.

Please note thathe AA future state planning is nat standalone EA taskSuccessful AA future
state planning requires strong executive support amilaboration with solution/application
architects architectsspecializing in other domainand SMEs

Technology Architecture

Technology ArchitecturéTA) describes thelogical sdfivare, hardware and communication
capabilities that are required to support the deploymentagiplication and data components
Primary components of the TA are the computational resources including the hardware devices
and system softwareand the networks providing communication of these devicEA. also
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describes the structure and interaction of the platform servipesvided by the computational
resources and networksndthe technology components that enable these platform services.

In TA, anodeis a primary computational resource on which application or data components are
packaged asartifacts and deployed. A node is typically comprised of one or nameicesand
system softwarecomponents. A node is responsible for providing afmastructure function
which in turn provides an infrastructure service to an application component.

At enterprise architecture level A defines what noddsostwhat application and data artifacts
and what devices and system software comprise each nodeal3@\ defines thetypes of
networksthat host the devices and provide communication paths to transport information &
conversations Additionally, TA defines theinfrastructure interfaces/services used ke
application components/functionsThus the mainfocus of TA is the infrastructurelevel
components and services necessary to provide an integratiFestructure in support of the
business rather than on their detailed internal structied configurationsFurthertechnology
architecture and engineeri activities will progressively detail all aspects of teehnology
architecture.

The following subsections idefitithe core elements of TA from the above descriptiorthe

context of a centerprise architecturéy’ 2 R Sahd provide guidelines to plantiure state TA.
Additionally, a brief description of the relationship between the core elements of TA and the
FEA Technical Reference Model is provided for those state agencies that use FEA Reference
Models to maintain compatibility with FEA.

3.7.1 Technology Arc hitecture Elements

Figure 3-8 below illustrates the coreelements of the technology architecture from the
enterprise architecture perspectiveisingArchiMate enterprise architecture modeling concepts

O ]

Artifact Artifact

()
Infrastructure

Service

Communication Path

Node (' Speccce- ZIS ------ ; Node

Infrastructur@ Systemo ] ka [ SystemO
Function Software Device )i Networ | Device Software

Figure3-8 Technology Architecturélements
Brief description®f the elements shown in FigureS8are provided below

Nodeis a computational resource upon which artifacts may be stored or deployed for
execution. It imnactiveprocessing element that execuigand processsartifacts, which are
deployedrepresentatiors of applicationcomponents and data objectslodes are, for example,
used to model application servers, database senaratent servers, oclient workstations. A
node istypically acombination ofa hardwaredevice(physical or virtualand system software
Nodes can be interconnected by communication paths.
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3.7.2

Deviceis a physical or a virtual hardware device (e.g., mainframe, PC, virtual Windows server
etc.) with pocessing capability.

System Softwares a software environment for specific types of components and objects that
are deployed on it in the form of artifact§his can be, for example, an operating system, a JEE
application server, a databaseanagemensystem, a workflow enging rules enginegr a

COTS software suchasERP oa CRM package

Artifact represents a concrete element such asexecutable, a scripg set offiles, or a set of
database tables etc., used to realize one or mapplication components allata objects. An
instance of a artifact can be deployed on a node.

Infrastructure Functiongroups the infrastructural functionality that can be performed by a
node. If this functionalityis exposed externally, this is done thrdugne or more infrastructure
servicesThus an infrastructure function realizes one or mmfeastructure services.
Infrastructure services of other infrastructure functions may be used by an infrastructure
function.

Infrastructure Servicas an externall visible unit of functionality, provided by a node, and
meaningful to its consumers. ltéxposed througlone or morewell-definedinfrastructure
interfaces It should provide a unit of functionality that is, in itself, useful to its consumers, i.e.,
application components and other infrastructure functions.

Network represents the physical communication infrastructuf@is may comprise one or more
fixed or wireless network linké&\ network connects two or more devices. A network realizes one
or more comnunication paths.

Communication Pathis a link between two or more nodes, through which these nodes can
exchange datdt represents dogical communication relation between nodes. It is realized by
one or more networks, which represent the physical comroation links.

Detailed information about the above elemerdrad their relationshipsncluding examplesan
be found inArchiMate 2.0 Specification

Please note that some ArchiMate Technology Architecture concepts have been excluded from
the above illustation to simplify the TA models. This approach to modeling allows an agency to

incrementally develop TA by first determining nodes and their functions, and then progressively
adding more detail to include devices, system software, and infrastructurecesrgic.

Technical Reference Model

TheTechnicaReference ModelTRM)is a classification taxonontigat allows an organization to
identify andcategorizeits existing and/or proposedechnologiesand standardd4o enable the
delivery ofapplication services and componenthe TRM also identifies where edelchnology
or standardis in its lifecycle if the technology is cutting edge, end of life, el¢ith reference to
the TA elements described in Section 3.7.1, TRM allowidelf&ork, Node, Device or System
Softwareto be named or grouped consistently supportagency or state- level identification of
opportunities for reusing the best solutions, technologies and standards

The following are the benefits of TRM:

A Helps identify opportunities toeduce costs and technical complexitydmntrolling
technology diversity and promoting standards
A Enables economies of scalepurchasing
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A SQupports thelT standards process.

CEAFL.0 adopted the TRM provided by the Federal Enterprise Architecture (HEA)TRM
taxonomy is structured as a thrdayer hierarchyas shown in Figure-3. Industry best practices
indicate that deeper analysis @échnology architecture elements necessaryto distinctly
identify them in the context of the technology architecture and then link them to the
components of the applications architecture rather thanhigher levelSRM service types and
service componentsTherefore, CEAR.0 expandsTA focus toenable this identificationwhile
allowingthe TA element$o be mapped toTRM Servicé&tandardsas shown in Figure-3. Thus,
CEAF 2.0 provides flexibility to use HBM V2.3 to allow state agencies that currently use or
required to use FEARM to maintan compatibility with FEA.

Technical
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(TRM)
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*

TRM Service
Area

1

*

TRM Service
Category

1

*

0..*| TRM Service 0.*
Standard

0.* 0.*

0.* 0.* 0.* 0.*

Network Node Device System Software

Figure3-9 MappingTRM to Technology Architectuidements

As CEAF contineto evolve it will include a state-specificTRMto better align TA with CEAF
Reference Architectures and to better facilitatethe adoption of technology standards in the
context of an overall architecture area in order to maintain architectural coherence and
interoperability of platform componentsit should be noted that FEAF introduced an
Infrastructure Reference ModellRM) which provides a categorization scheme for physical IT
assets, the operating systems and firmware that run them, and the locations or facilities that
host the physical IT assefBhis FEARM, when published, will be ed as a key input for the
future CEAHRM, along with CEAF Reference Architectures.
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3.7.3 TA Future State Planning

TA will continue to evolve and change as state agencies identify and improve business
operations, standardize business processes and improve imeability within the agency and

with external business partnerés theagenciesnature, sometechnology redundancies will be
eliminated and some technologies will be standardized across state agednci@mproved

ability to support them and for interopability. Changesnd innovationsn the industry may

also affect the way the state agenciesdo business These changes may introduce new
technologies and/or eliminate the need for one or more existing technologies (for example,
when such technologies astandardized and shared).

TA future state planningneeds to bealigned withthe AA future state planning andequiresa
similar incremental approach (e.g., eadolution domai). The following steps represent a
general approach fofA future state planning CEAF 2.0 is intended to suppovier 120state
organizations each with its own organizational structure, policies, and operational maie|
hence some of the following steps may not apply to a particular organization while another
organization may require additional steps.

A Analyze the current technology investments and iderttify current strengths, weaknesses,
opportunities and threats

A Determine ifany of these technologies (and platforms) need to be upgraded/improved

before they are made to bapart of the future architecture

Identify the technologyedundancieghat need to be eliminated

Identify whattechnologieswill be maintainedand expandedas enterprisewide (intra and

inter-agency levelytandards to reduce duplicatiotechnology diversityand

inconsistencies

A ldentify whatnew technologies (or capabilities) will be required to support the fusiete
applications and information architectures

A Identify the technologies foeachsolution domairbased on the type of solution and the
underlying reference architecture to promobeteroperabilityand ease of maintenancso
that they can form enterpris-wide (intra and interagency) standard platforms

A Identify anyworkforce and security issuéisat will need to be addressed

A Define the future statdA

> >

Please notdhat successfullA future state planningequires alignment witHA and A future
state planning and collaboration withpplication architectsjnformation architects, system
administratorsdata engineers, database administratensd other SMEs

3.8 Motivation and Cross Domain Aspects

Motivational Hements and Cross Domain Aspease important elements of Enterprise
Architecture that needo be addressedin addition to the domaispecific elements already
describedn previous sections

Motivational Elementsare the actual motivations or intentions (i.e., goals, principles,
requirements, and constraints) and the sources of those motivations or intentions (i.e.,
stakeholders, drivetsand assessments) that together affetite Enterprise Architecture.
Motivational elementsare related tothe core domain elementwia the requirement or
constraintconcept. Relating motivational elements to the core domain elements provides better
integrated view of strategic, busineseformation, application@nd technology domains across
all lines of business, services, and systems as represenkadenprise Architecture.
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Cross Domain Aspecigre aspects of Enterprise Architecture present in a number of
architectural domains, rather than functioning as separate domains. In the industry, there are a
number of areas commonly referred to aarchitecures such as securityarchitecture
performance architecture interoperability architecture or serviceoriented architecture and

the terms used suggest that these areas argerprise architectural domains of their own.
However, closer examination showsat they are present in a number of architectural domains

¢ hence the labeldQossDomain AA LISOGaé¢ ® . FaSR 2y GKA& OKLF NIF Of
approach in commonly used industry EA frameworks, Cie#dfs security, performance,
interoperability, andSOA as cross domain aspects and standards. The practical consequence of
this approach is that cross domain aspects are discussed once rather than for each architectural
domain. However, it must be also kept in mind that these aspects apply by defaulgitem
architectural domain under discussion.

In CEAF, both motivational elements and crdsmain aspects are fully integrated with
Enterprise Architecture domains in a simple yet effective way:

A Cross domain aspects and standards are linkegbds, reuirements or constraintéhat is,
to motivational elements)
A Motivational elements are linked in turn to tfeore domain elements

The following points explain the motivational elements and their relationship to the core EA
domain elementsand cross domaiaspects

A Stakeholderis an individual, team, or organization (or classes thereof) that represents their
interests in, or concerns relative to, the outcome of the architectdre direct efforts to
these interests and concerns, stakeholders set, change eanphasizgoals
A Driveris something that creates, motivates, and fuels the change in an organizBtimers
may be internal, in which case they are usually associated vatakeholder Some internal
drivers aredcustomer satisfactiofy dcomplianceto legislatiort and doperational expenses
Drivers may also be externa.g.,cchanging legislatian
A Assessmenis the outcome of some analysis of some drivem assessment may reveal
strengths, weaknesses, opportunities, or threats for an areatefést. These outcomes
need to be addresskby adjusting existingoalsor by setting newgoals For example, a
gSFE1ySaa aO0dzad2YSNRE O2YLX Ay |o2dzi tf2y3 &I Al
g A0 GAYS 08 cmxré @ ¢KS anfes @ he dnterprigd adchitectund (i dzNJy =
C2 NJ SEI Y LXré&lace dustofer Waitltirhe bi6@% YI & f SIR G2 GKS AYL
2T ABBUPROS (A2a1a¢ FYyRK2N GSYKIFIyOSR o6dzaAySaa
A Goalis an end state that a stakeholder intenisachieve Goals are generally expressed
dzaAy3 ljdzZ €t AdF0ADS 62NRAT SPIdPE aAYONBIlI aSésx a.
O2yONBGS 202S00GA@Sa -liry I 23t SIT0 NRYINGT  {a{Ab/ ONBNI&T
GAYLINRE @S OdaiiR2nSNg Bl K AKSIL) RSa] 0@ Hp:éX aNBF
Mp:Eéd 5dzS G2 GFNBAY3I LINFOGAOSA Ay SNARAGAYy3I 32
CEAF treats both goals and objectiveg@als
A Principleis a normative property of all systemsdrgiven context, or the way in which they
are realizedPrinciples are relatetb requirementsandgoals
A Requirementis a statement of need that must be realized by asystem¢ KS G SNY aaeai
in this context is used to indicate its general meaning gap of functionally related
elements rather tharustas an IT system. As such, a requirement relatednmst any of
the domain architecture elements described in the preceding sections. However, for a
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3.9

simple, yet effective association of requiremetighe domain elements, CEAF relates
requirementdo the following coredomain elements

0 Business Process

0 Information Object

o0 Application Service

o0 Infrastructure Service

Requirementsnodel the properties of the above domain elements that are needed to
achieve theand state represented by thgoals It should be noted that, these requirements
are high level enterprise requiremerdsrived from the goalandprinciples; they are not
detailedsoftware requirements.

A Constraintis a restriction on the way in which a system is realiZéds may be a restriction
on the implementation of the system (e.g., specific technology to be used) or other
restriction suchas the budget constraint. Similar to requirements, constraints will be related
to the core domain elements of Business Process, Information Object, Application Service
and Infrastructure Service.
A Cross Domain Aspectsich as securityavailability, and standardswill first be related to
goals requirementsand constraints For examplesecurity aspects such as Intrusion
Detection and Encryption will be represented as requirements and associated with
Infrastructure Service and Application Service while sother security aspects such as
Auditing and Supervisor Approval will be represented as requirements and associated to the
dziAySaa tNRrOSaad {AYAfINI&z adlyRIFNRA &dzOK
will be represented asonstraintsand associated to the Application Service.
Future enhancements to CEAay introduce separate domains and/or reference models to
addresscross domainaspects such as security depending on industry developments and to
maintain compatibility with FEAF.

Enterprise Architecture Segments

An EnterpriseArchitecture Segmens a part of the overall EA that documerttse architecture

of one or more Ines ofBusinessor Business CapabilitiesSegments are individuabmponents

of the enterprise describing commission areassupporting processesnd common or shared
business services and enterprise servi@gmens can bedefined either organizationally (e.g.,

as a business unit and per the organization chart) or functionally.,(as a vertical or
crosscutting mission or support servioe capability. A aosscuttingsegment serves several
Lines of Business within or between agencies. Examples include email systems that serve the
whole enterprise, and financial systems that serve several lines sihéss Figure 310 shows
how the architecture can be decomposed into segments (that follow structural or functional
lines in the organization}their relationshipto architecture domainsand how shared services
will be positioned.

Segmentanalysisfocuses on a particular service area or business unit within an agency or
between agenciesThe result isa detailed, result®riented baseline and targearchitecture &
well as ay transition strategynecessaryor a portion or segment of the enterprise.

CEAFsupports andpromotes implementation of enterprise architecture using a segment
approach.Segment approach provides the following benefits:
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A LG FHOAEAGHGSA AYONBYSYyGlt RSOSt2LYSYyd 2F Ly
developing enterprisarchitecture across all lines of business of an ageanyake a
significantamount of time and effort, segment approach provides vahare quicklyand
helpsto gainexecutivesupport fora sustainednterprise architecturgprogram

A It allows identificaibn of crosscutting segments that serve several Lines of Business within

or between agencieand other common vertical segments across programs that support

similar mission areas. Segment level architectures can thatebeloped or bestof-breed
segment achitectures can be reusdatirough Cross Agency Initiatives (CAls) and/or through
collaborative Communities of Interest (COIs). This approach will lestdtmwide target
architectures for common segmen@nd over time to bared segmerd. As segment
architectures are harvested as reusable assets, stgenciesieed toplan to usethem in

their future state enterprise architectures

BUSINESS Shared
Services

DATA

APPLICATIONS

TECHNOLOGY

Architecture Domains

Figure3-10 Enterprise Architecture Domaiasd Segments

3.10 How does EA Fit into the Organization

Success in accomplishing @@ Sy O& Q& Y goalsi WhileOptinhizfhéR resourcesat a
minimum, requiresthe following four components

A Acoherent and consistent understanding of program and service performance
A A thorough analysis afpportunitiesand solutiorsto improveprogram and service
performance
A Agile planningand decision making
A Meticulous execution of transformatioprograms projectsand other initiativego
AVONBYSyGlfte OKASOS 3Sydeqa 321ta FyR 20682
The abovecomponents and aimtegrated planningapproachare more importantthan everin
0 2 R lrés@ueconstrainedagencyoperating environmentswhich demand more ditient
government through the reuse of solutions arldrough shared service model®rogram,
systems, and services interoperabildye foundational foragencieso be able to successfully
partner in new shared service models that may involve outside providers and new roles for
participation (e.g., consumer, developer, or provider).
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EA provides an integrated, consistent view of strategic goals, mission and gupposices,
information, systems and enabling technologies across the entire organizatidéis an
authoritative reference, the current view of EA prowdkey inputsto strategic planning
processes in terms ofurrent strengths, weaknesses, opportunities daithreats to enable
agencywide consistent understanding of program and service performamecel of the
opportunities to improveperformance.Future view of EA incorporateborough analysis of
opportunities and resulting solutions toimprove program and seice performancein
accordance with the strategigoals and desired business outcomégprovides the context and
canbe the source of standards for all levels of interoperahility reuse of solutionsand for
shared service modeldherefore,EAis foundational toensuting that IT enables the business
and mission functions to achieve optimum performance.

Agencies need an effective EA program and standard methods that support efforts to leverage

other government and industry experiences and res@s a means to most efficiently solve

priority needsr Y R LINR INB aaA BSt e | OKIkh &B@hSst ducdeSsfudiend, EA & G NI
is used byagencies tanable consistent planningnd decision makingand to guide and govern
transformation projecs. Figure3-11 illustrateshow enterprise architecture fits into the overall
organization and its keinterfaceswith other processes such as strategic planning, portfolio and

capital planning, investment management, apdoject management The following pints

describe these interfaces:

A cCalifornia governmenieadersprovidestate-wide and agencyvide strategic directionto
meet growing/evolving customer need# improveprogram and service performancend
to optimize resources taccomplish their missioand goalsEA provides key inputs to
strategic planning proceds/ informingcurrent strengths, weaknesses, opportunities and
threats, current levels oprogram and service performanoepportunities to improve
performanceand helsformulate strategic gals, plans and initiative® meetcustomer
needs and improve performance

A The vision, mission, goals and the operating model of the organizatiomthe
development of futurestate enterprise architecture While the futurestate enterprise
architectuie may beelaboratedin segments tancrementaly RS @St 2LJ 'y I 3Sy O0eé Qa
enterprise architecturethe outputs from strategic planningtrategic goals and initiatives
drive the prioritization oEA efforts in these segments to providduenearterm while
maintaining longterm focus.lt is important to note that the strategic goals and initiatives of
an organization change based on customer needs aratiaty ofother factors that cannot
be anticipated or controlled (e.g., new laws, pokgiand regulationsor new technologies
and innovationsand hence the future state enterprise architecturgrémarilydriven by
the operating modebf the organization to provide the wessaryagility.

A Strategic direction also drivesher keyplanning and decision makingrocessessuch as
the portfolio and capital plannindnvestment reviews and project approvals. EA plays a key
role in portfolio planning and prioritization of programs, projects and other initiatives to
develop an enterprise roadmap. Investment decisions with a future state architecture and
with an enterprig roadmap to incrementally reach that future state architecture can
potentially result in elimination of waste, duplication amdmproved focus on longerm
program and service performance

A While EA is foundational monsistent planning and decision Riag, improvements in
program and service performanege indirect outcomes of EA as they are normally the
more direct outcomes of the transformation programs, projects and initiatives. Therefore, it
is important to bothguide and goverrthesetransformaton programs, projects and
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initiativesfrom an enterprise perspectivén orderto make sure they succeed in achieving
the business and IT objectives assigned to them while advancing the enterprise towards the
future state EA. EA providesaguidance and &élps govern thosé&ransformation programs,
projects and initiativegrom an enterprise perspectivilairough EA deliverables and EA
services

A When EA deliverables and services are used by agencies as described above, there is a
greater possibility tai NI y & F2 N & ( I (idedbusingss aligyied Dptiniye8 v i a
and interoperable IT environmegbmprisedncreasinglyf agencylevel and statdevel
standardized solutionandshared services whilacludinglimiting special purpose solutions

for unique/distinct segments.
I Service IDeIivery I

Strategic Direction Business Aligned and Optimized IT Environment
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Vision Mission [eLES Operating Model
| staegcPansandmmaves | e —

Application Portfolio
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Figure3-11 Enterprise Architecture Interfaces
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CEAF 2.6s designed ta@uidethe implementation ofeffective EA programsvithin andamong
state agenciesso that the resultingzAdeliverablesand servicegnablemissionsucceswith a
lower total cost of ownership, faster time to delivery, and reduced duplical@iBAF 2.0elps
state agencies advance in maturitgf their enterprise architecturesso they canimprove
business and IT capabilities, improweroperability and informatiorsharing expandshared
business and technical service#t also promotes crossagency initiatives forshared
developmentof common businessprocessescommon business and technical services, and
reusable andghareable applicationplatforms.

CEAF 2.0 consists et following threemajor componentsvhichare used together to support
effective implementation of EArograms

A EAFramework:Providesan organized structuréor actionableEA deliverableanddescribes
eight basicelementsto guide, support and govethe development othese actionable EA
deliverables.

A EA Servicestofacilitate consistent and uniforrmplementation of theEAprograns across
stateagenciesCEAR.Orecommends thathe state agendes chartettheir (enterprise
architecture teamdo providea set ofeightdefined service&lescribed irSection 5). This
serviceoriented approach ta&A wok is intended to increase the focus of EA programs on
mission effectivenessghile taking the confusion out of what EAs do and should do.

A Reference ArchitecturesReference Architectures (RAs) are the means through which CEAF
2.0 providedestpracticebased architectural solutions to build common business and/or
technical capabilitiesTheyare a part of thestandardg(a basic element of CEAF 2.0) which
facilitate repeatable solutions leading to shared solutiofsey provide a key mechani to
preventunchecked acceptance of too madifferent solutions, diluion of thetalent pool,
challengsin the ability to leverage solutions acrastate agenciesandincreasng support
and maintenance cost®Asserve as a key input to thegencyarchitectsin creating thér
I 3 S yfGuérestateEA RAs contribute tomproving thér ability to create future statd/As
that support longterm business strategyhis, in turn,significantly enhances the overall
effectiveness of the EA prograifherefdNBS = w! & | NB | | Sa@ppradehNdi 2 F (0 &
progressively mature the HA State of California.

It requires stressing thaEEAF 2.(s not an innovation in itself but rather@hesiveadaption of

the best(and successfupracticesbased on populaindustry architecture frameworks, including
the Federal Enterprise Architecture FramewofkFEAF) The Open Group Architecture
Framework (TOGAF), édicaid Information TechnologyArchitecture (MITA) and publications
from National Institute of Standards and Technology (NISMassachusettsinstitute of
Technology (MIT)Sloan Centerfor Information Systems Research, Harvard Business Press,
Gartner and Corporate Executive Boafdhisadaption of best practicesnto CEAF 2.@llows
state agendas already implementing enterprise architectupgogramsto easilyintegrate with
CEAF 2.,Gherebyallowingstate agencies tbuild on andoptimize what they havémplemented

to date.

The following sectiondescribeCEAF 2.0. The descriptions arganized as follows:

A Section 4.1defines an EA Framework and describes the characteristics of an EA framework
A Section 4.2rovides an overview dahe EAframework partof CEAF 2.0
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A Section 4.3escribes theactionableEA Deliverablethat are the main focus of a state
F3SyOeQa 9! Lagarnédstcturgforided BySEMRN2.through the
underlyingContentMeta Model

A Section 4.4 through Section 4.-escribe theeight basic elements of CEAF 2.0 that guide,
support and goverthe development of these actionable EA deliverables

AlthoughRAsare a major component of CEAF 2.0, they are not included in this document; each
identified RA is described in its own separate document. RA documents are or will be made
available through K standards publication process.

4.1 EA Framework Defined

Frameworkis a structure for organizinghe information within the scope of the architecture
(what will be documented) and hothe types of informatiorin respectiveareas or domairs of
the architecture are mutually related. An EA framework defines thetructure for the
architectuial informationand for the relationshi of architecture viewsin orderto facilitate
analysis, design, documentation, reportiagd decision makingAdditionally, an EA framework
contains features to guide and support the development of therchitecturesand for their
goverrance

4.1.1 Characteristics of an EA Framework

There are a number of EA frameworks in use in the public and private seSturge of those
frameworks are designed to support a multitude of enterprises in multiple industries and
include comprehensive methods and guidanBeme of the other frameworksare intended to
simplify the initiation of an EA prograrAnd some other frameworks provide igeric or sector
specific taxonomiesRequiring or enfordng a single type of EA framework is not the primary
concern for CEAF. Rathér is designedto meet the specific needs of the Californistate
agencieshby usinghe EA best practices and lessorarteed. Consequentlyfrom the CEAF point

of view,there are thefollowing characteristics that@ EA framework should possess:

A Comprehensive:EA framework shouldower all aspects of an agency through current and
future views of the strategic, businessformation, application systemand technology
areaswhile supportingncremental development through Lines of Business, Segments or
Domains

A Integrated: EA framework shoulgrovide a mechanism (e.g., meta modelstmw the
relationship amongarchitecture domains for businessformation, applicationsystems
andtechnologf YR G KSANI NBf I GA2yaKALA G2 2ndaghy Al | GA 2
an integrated model

A ScalableEA Framework shouldipport architecture practices at variowsganizational
levelsandscopes (e.g.,state, agencycross agency initiativéine of businesssegment,
solution)

A Flexible:EA Framework should providee flexibility to sipport architecture practicessing
a top-down (businesslriven) approach which srongly recommended, or a bottomp
approach (initially driven by the need to improve IT efficienaes standardizationto
enable architecture teams to start small, demonstrate the value of EA, gain executive
support and expand over time

A Standards andReusable Asset&A Frameworkupporting many state agencies should
provide standards includingestpracticebasedarchitectural solutiongsuch as Reference
Architectures)o build common business and/or technical capabilitesd other reusable
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assetdo enhance the ability of agencies toeateeffective and comparabl&rget
enterprise architecture

CEAF 2.Bas been created usirtge following basic principle® meet the above criteria

A Create a structure that allows departments already implememgnterprise architecture
programsto easilyintegrate withCEAF 2.0

A Leverage work already performédrough previous versions of CEAF and associated policies

A Include involvement by marstate agencieso encourage collaboration, bty and synergy

A Maintain compatibility with the FEAF

A Align with the California Technology Governance Structure

A Utilize principles as a way to make fully supportable and consistent information technology
investment decisions

A Facilitateboth shortterm improvements thaprovide quicker value and longéerm

improvements that provide more substantial value over time

A Focus orcreating actionable deliverables thaill be used fordecisionmakingrather than
2dzad aaKStT o1 NB¢

A Provide the &ility to measure the value of eetprise architecture

CEAF2.0: EA Framework Component Overview

The EA framework partof CEAF2.0 is illustrated in Figure-# below. The actionable EA
deliverablesare shown in the middlesection of Figure 41 and form thecontents of an EA
repository. This partillustratesthe relationship of the four architecture domairikat serves to
emphasize that strategic goals drive businesspabilities which in turn provide the
requirements for enabling business processes, information, application systems and
technologies Thee are eight basic elementsepresented as elements surrounding the
deliverables irFigure 41 that guide, support and goveriine development othese actionable
EA deliverablesTheyare:

Principles
Maturity Model
Metrics
Reporting
Method

Tools
Standards
Governance

oI D D I I D D

The aboveelements are described in the following subsections.
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Figure4-1 California Enterprise Architecture Framework
EA Deliverables

CEAF 2.0 attempts texpandthe focus of agency EA programs to creatagjionable EA
deliverablesActionablemeansthat the architecture analysis and documentatioan beused by
executives, managers, and staff to suppg@urtfolio planning,resource planning, decisien
making, andnanagemento achieve strategic business outcomes

While Asls Reference Models provide anthoritative referencdor a state agency or the state
as a wholeat a high level they themselvesdo not lead to an actiorito improve mission
outcomes in accordaze with the strategic goals of a state agency. A future state architecture
and a road map to get to that future state architecture from the current state are the primary
deliverables that areactionable Creation of the future state architecturéowever, requires
relevant information from the current statéo analyze options and communicate alternatives
and benefits to the decision makeiGonsequentlythe current state architectureat a level of
detail necessary to provide an authoritative referenaedacommunicate the benefits of the
future state architecture is dso akey EA deliverable.

Both the current state architectureand future state architecturecan be thought of as two
integrated views of thesameenterprise they cantake the form ofa setof interconnected

models that support betteplanning, decision making and management both within a state
agency and across multiple agencies for cross agency or statewide strategic initiahess.

models describeli KS NBf I GA 2y aKAL tatbdicsgsaly busingss flnating, 08 Q &
information and enabling applications and technologrean explicit and manageable way.

Accordingly, in CEAF 2l6ased on EA best practices minimum set ofcore artifacts that

comprise the actionable deliverablese the two views of the overall enterprise architecture
(current stateand future state) andne enterprise roadmap for the overall enterpriséhe
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roadmap and views provide a picture of the architecture in terms of what exists currently, what
is plannedfor the future, and whatprograms, projects and initiatives constitute an enterprise
roadmap to transition to the future state architectutia all four architecture domainsSince
government operations and strategic goals are not static, treedeverablesmust be updated
periodically to reflect new realities and changing directions.

An individual transformation program, project or other initiative may result in an intermediate
architecture. When undertaking such ggogram, project or initiative such anintermediate
architecturebecomeshe target architecture from the point of view of tharogram, project or
initiative. After successful completion of thaprogram, project or initiative its target
architecturegetsincorporated into the current view of the enterprise architecture. To support
the business case and subsequent investment review and approval processes, a detailed
transition plan may be required for a specificogram, project or initiative This detaild
transition plan would include the current state and future state architecture views from that
projectQ @oint of view.

This section describes thdeliverables and dramework for an organized structuref the
current and future state architectures. Thilwes not containactual architecture views of an
agency or the state as a whole; those actual architecture viasmgsthe output products of
successful implementation @h EA progranusing the framework described in this document

4.3.1 Current State Architecture Views

Thecurrent state architectureviews representhe current state or baseline for the enterprise
and consist of the following models

A Current Business Architectuggt describesthe currentstate businessapabilitiesand the
businesgprocess model

A CurrentinformationArchitecturec it describes the structure of an organization's existing
logical and physical data assets and data management rescsuipesring the business
processes

A Current Applicatios Architecturec it describes what applications are in place to manage
the information and support the business processes including their key components and
interactions

A Current Technology Architecturgit describes what logical software and hardware
capabilities and whatetworks providing communication paths are in place to support the
business, inforration, and application services

Additionally, current state architecture viewsalso represent the motivational elements
pertaining to the current state as (identified) assessits,requirements, and constraints

The type and depth of documentation of the above models should be guided by the need for
detail and answers to questions abouequirements, benefits, alternativesapplicable
standards, and available resouroshkile making sure that the EA focus is on business outcomes
and is not diverted to documentation.

4.3.2 Future State Architecture Views

The future state architectureviews representhe future state (or "to be built" state) of the
enterprisewithin the context of tle strategic direction and the operating model and consist of
the following models
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A FutureBusiness Architectureit describesthe future state businessapabilitiesand the
business procesmodel

A Futurelnformation Architecture; it describes the structure of an organization's logical and
physical data assets and data management resoweggired tosupport thefuture state
business process model

A FutureApplications Architecture it describes what application systems are necesaagy
relevant to the enterprise and how those multiple applications work together to support the
future state business process model and manage the information

A FutureTechnology Architecture it describes what logical software and hardware
capabilities andvhat networks providing communication paths will be necessary and
relevant to the enterprise to support the future state business process model, information,
and application services

Additionally,future state architecture views alsiolentify the motivational elements pertaining
to the future stateand relate them to other architecture elements as described in Sectian 3.8

The type and depth of documentation of the above modeilsbe guided by the need for detail
and answers to questions abowbjectives,requirements, applicable standards, timeframes,
andresources.To ensure interoperability and shaadbility of serviceswhichwill be developed
as part of a croserganization extended Service Oriented Architecture (S@W)other cross
agency initiatives, these future state architecture viewseed to sufficiently describethe
architecture components in each domaind specify thi keyattributes.

Additionally, these models should incorporate state enterprise architecture standards including

the reference architectures as applicajdbmsed on the required business capabilitiReference
architectures are a key input to creating the future state architectures. Most applications
require basic IT capabilities such as Identity and Access ManageBEmerprise Application
Integration and Business Intelligence. When planning the future state architecture, agency EAs
Oty dzaS GKS aidldS NBEFSNBEYyOS I NOKAGSOGdAzZNBaAa | a
these basic IT capabilities anterplisewide multitenant enabled capabilitieghat can
potentially be shared not only within the agency but also with other state agencies when
needed.

Creaton of future state architecture covering all lines of business of a state agency could take a
sigrificant amount of time. CEAF recommends that this effort be initially focused small
number ofkey business outcomes and the underlying segmenpsovide quick value and gain
executive supportThis incremental approach allows EAprogramto evole over time

4.3.3 Enterprise Roadmap

Enterprise Roadmapmlso referred to asSequencing I&n, provides a road map to get to the
future state architecture through a prioritized sequenceti@nsformationprograms, projects
and other initiatives.It promotes long-term focusand facilitatescontinuity (e.g., when key
business or IT leaders changé&he programs and projects identified in thaterprise roadmap
may not representprojects approved by state oversight groupsbut representthe desired
projectsfrom an agency perspective

A well designecenterprise roadmapalso specifieskey business outcomes expected from each
program/project/initiative,when a specifibusiness outcomavill be ahieved, when a specific
business and/orinformation technology objective will be accomplished and how otfe
outcomes andaccomplishmerg will be measured. Without such measurable objectivesay
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4.3.4

not be possible to validatéhe value and progression of programs and projects (during their
execution) towards the takg enterprise architecturandin turn thiscanaffect thegovernance
of those programs and projects

It should be noted thaboth the target enterprise architecturand the enterprise roadmap can
be incrementally developedhrough Lines of Business, Segits or Domaindy focusing on a
few key business outcomder each increment

FHgure4-2 below illustrates theEnterprise Roadmap

Buei Buei Bus| Busi

Objective Objective Objective Objective

| \
T n e e e o FUTURE @ q; @
SI%%?ENT @ @ | Progra_n_lf?rojectl \\ VIEW
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IT Objective IT Objective  IT Objective IT Objective

Figure4-2 Enterprise Roadmap
TheEnterprise Roadmais a key input to the followingctivities

A Investment Management Reviewprovides information to support the investment review
decision procesBom an enterprisewide perspective rather than in silasd thus
prevents/reduces isolated/silo investmenigthout enterprise perspectivelt alsosupports
investment decisiormakingin the context of arét I NJO KivesAYULI S ¥prgaite

A Procurement Practicesaligns procurement activities with thenterprisearchitecture and
other transitional processes

A Crossagency Initiatives provides information to supporpportunities forcrossagency
initiativesand to expandrossorganization extended Service Oriented Architecture (SOA)
ensureinteroperability and sharability ofsystems andervices

A Progmam/Project Governance provides information to plan, execute, monitor and control
programs/projects to ensure incremental progress towards business outc@nds
business and IT objectives. This in tupntcibutes to predictable success of mujtar
programs/projects

A Architecture Governance provides information to gordinate the effortandensure
architectural coherence of mulpiroject and multivendor solutions

Content Meta Model

Core concepts of each of the four domawisCEAF 2.@long with tre motivation and cross
domain aspect$rom the enterprise architecture perspectiveave beendescribedin Section 3

and illustrated using ArchiMate modeling conceptsl conventionsFigure 43 shows theCEAF
2.0Content Meta Modethat provides a structure for organizing the architecture information in
each of the four domains along with the relationships among the components of this
information. Additionally it shows a simple, yet effective way to represent motivational
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elements and ass domain aspects and relate them to core domain elementeegairements
andconstraints

ThisContent Meta Model is based othe ArchiMateMeta Model, but it issignificantlysimplfied

to accelerate its adoption in the statélsing this Content Metdlodel to develop current and
future views of enterprise architecture allows ag&s: currently using other frameworks such
as FEAF, TOGAF and MiTé maintain compatibility with those frameworks, while enabling
them to visually represent their enteré architecturesfor faster modeling and better
communication.Additionally,adoption of the Content Meta Modglromotes consistent views
within and between architectur® and promotes interoperability within and between state
government organizations.

This Content Meta Model is intended to be flexible rather than prescriptive to enable state
agencies to initially model their architectures with a few components and then expand over
time based on the need foadditional detail. For example, in thdechnologyarchitecture
domain, theinfrastructure serviceinfrastructure functionand infrastructure interfacecan be
ignored during initial architecture development efforts (thus mappingpplication component

or artifact directly to anode but these elementsan be added later when thdével ofdetail is
required for communication aridr decisiormaking.

For a description of the elements of tlit®ntent Meta Modelplease refer to Section 3.
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Figure4-3 Content Meta Model
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4.3.5 EA Repository

4.4

In using architecture information to support planning and decisitaking, the EA repository is
intended to provide a single place fstoring and accessirgychitecture artifactsPreferablythe
artifacts are created usingAtools, but some of the artifacts may beustom developed for
particular usesA repository works best if it is easy to access and ifiseis integrated withan
EA too) and if it allows custom developed artifacts te stored. Additionally, the repositonyill
facilitate configuration management of EA artifacts.

Principles
EA is most effectively practiced in a common way when it is based on principles that guide the
actualanalysis andlesign work thatorms the basi®f architecture projects.

CEAF 2.promotes the following principle® serve as a guide for EA programs and architecture
projects These principles represent the criteria against which potential investment and
architectural decisions are weighed.

Table4-1 EA Principles

Principle #1 | Business Drives Information Technology

Rationale Information technology direction will be driven by what the business nee
to serve their customers. Business events represeatessential activities
that define the boundaries of a good information technology environmen
Without knowing the business, the information technology infrastructure
may be overor under built, and thiscan result in excessive technical
complexity, ost and delays. This principle fosterculture where the
information environment changes in response to the needs of the busing
rather than having the business change in response to information
technology change£hanges ineichnology provide an opptunity to
improve the business process atwbetter addressusiness needs.

Implications | A Minimize unintended effects on business due to information technolg
changes

A Build what we need, not what we want

A Easier to identify technical impacts when business events change

A Must include the business and its perspective in the process

Principle £ | Enterprise Focus

Rationale Information management decisions will consider the impact and maximi:
the benefit to he state as a whole. Decisions made from a statewide
perspective have greater lorigrm value than decisions made from any
particular organizational perspective.

Implications | A A governance structure must be implemented that will support
statewideinvestment decisionmaking
A Achieving maximum statewide benefit requsrehanges in the way we
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plan and manage information. Technology al@a&notbring about this
change

A Some organizations may have to concede their own preferences for
greater benefitof the entire state

A Information management initiatives should be conducted in accordat
with the statewide plan. Individual organizations should pursue
information management initiatives that conform to the blueprints an
priorities established by the di&a

Principle 8

Common Business Solutions

Rationale

Development of common solutions used across the state is preferred ov
the development of similar or duplicative solutions that are only provided
a particular organization. Duplicative solutions arpensive and proliferate
conflicting dataand data representations

Implications

A Organizations will not be allowed to develop solutions for their own U
that are similar or duplicative of a statewide solution. In this way,
expenditures of scarce resaes to develop essentially the same
capability in marginally different ways will be reduced

A Applications components should be shared across organizational
boundaries

A May require changes to legislation and government code to guide
separate departments tact in a unified manner

A A common technology and organization infrastructure will be needed
support common business solutions

Principle #

Data is an Enterprise Asset

Rationale

The state will coordinate intesgency and integovernmental data
collection and management, to improve data sharing capabilities and re
costs of acquiring and managing data. To enable the work of governmer
agencies need to combine data across systems; agencies need to sharg
with other agencies; users need &ocess information and services from
varied sources; and businesses and governments need to interface.
Government work demands interoperability.

Implications

A Laws and statutes must be considered when sharing data across
organizational boundaries

A Data andnformation used to support statewide decisiomaking will be
standardized to a much greater extent

A Data standards and quality must be utilized across the enterprise

Principle %

Secure Enterprise Information

Rationale

Enterprise information will be secure from unauthorized access,
modification, or destruction. Hacking, viruses, and terrorism increasingly
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GKNBIFGSy GKS aidlrisSqQa aeaitSvyao D2
the publictrustin its ®rvicesby protecing these systemgom

unauthorized access ariy protecting data integrity and confidentiality.
{SOdzNBE aeaidSvya SyadaNBE (GKS O2ydAy
data must be securedsingsecurity best practices ara/ conducting
securityassessments on a regular basis.

Implications

Loss of public trust if not done correctly

Must identify, publish, and keep applicable policies current

Security must enablbut not impede business

It is extremely costly to repair systems that have been cammsed
Security must be designed into systems from the beginradding it
later is expensive, timeonsuming and not reliable

Information must be safeguarded against inadvertent or unauthorize
alteration, sabotage, disaster, or disclosure

T v T I

>

Principle #6

Compliance with Statewide Standards

Rationale

Compliance with statewide standards will facilitate interoperability and
consistency across solutions. Use of proven technology will simplify soft
design, reduce application development time, facilitaterléng, improve
systems maintenance and support, and promote informasbiaring among
organizations within the state, and thus reduce total cost of ownership.

Implications

A A process must be established for setting, reviewing and revising
standards perioitally, and granting exceptions. The process must be
sufficiently agildo support business and design driverghin required
timeframes

A Standards will be followed unless there is a compelling business rea|
to implement a norstandard solution

A Information technology policy and procedures must be tied directly tc
this principle

A Fewer products and configurations simply the information technolog)
environment

Principle #

Compliance with Law

Rationale

Enterprise information management processes comply with all relevant

laws, policies, and regulations. Statewide policy is to abide by laws, poli
and regulations. This will not preclude business process improvements {
may require oflead to changes policies and regulations.

Implications

A The state must be mindful to comply with laws, regulations, and exte
policies regarding the collection, retention, and management of data

A Changes in the law and changes in regulations may drive chanies i
a i | pré&essges or applications
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Principle #8

Control Technical Diversity

Rationale

There is a reand substantiatost of infrastructure required to support
alternative technologies for processing environments. Limiting the numb
of supported components will simplify maintainability and reduce costs. |
business advantages of minimum technical diversity includerdstrd
packaging of components; predictable implementation impact; predictab
valuations and returns; utility status; and increased flexibility to
accommodate technological advancements. Common technology acros
enterprise brings the benefits of ecomies of scale to the enterprise.
Technical administration and support costs are better controlled when
limited resources can focus on this shared set of technology.

Implications

A The target architecture must be used in conjunction with the
2 NH I Y A Indesimest yedaiv prbcess and technology insertion
plans. Relying on the architecture as an integral component of IT
decision making helps control the introduction of incompatible produ

A Policies, standards, and procedures that govern acquisition of
technology must be tied directly to this principle

A Technology choices will be constrained by the choices available with
the technology blueprint. Procedures for augmenting the acceptable
technology set to meet evolving requirements will have to be develo
and emplaced

A Thetechnology baselinaill not be frozenTechnology advancesill
changethe technology blueprint when compatibility with the current
infrastructure, improvement in operational efficiency, or a required
capability has been demonstratéd promote controlled innovation

Principle #

Easeof-Use

Rationale

Applicationamust beeasy to usend maintain The underlying technology
should betransparent to users, so they can concentrate on tasks at hand
The more a user has to understand the underlying technology, the less
productive that user is. Eagd-use is a positive incentive for use of
applications. It encourages users to work wittlie integrated information
environment instead of developing isolated systems to accomplish the tg
outside of the enterprise's integrated information environment. Most of tk
knowledge required to operate one system will be similar to others. Trait
iskept to a minimum, and the risk of using a system improperly isTow.
underlyingstructure and technology of applications will be increasingly
componentized and standardized for improved maintainability.

Implications

A Applications will be required to have a common "look and feel" and
support ergonomic requirement3.his means thathe common look and
feel standard must be designed and usability test criteria must be
developed

A Guidelines for user interfaces should notdmnstrained by narrow
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assumptions about user location, language, systems training, or phy
capability. Factors such &mguage of interactioncustomer physical
infirmities (visual acuity, ability to use keyboard/mouse), and proficie
in the use otechnology have broad ramifications in determining the
easeof-use of an application

A Applications should leverage standard reference architectures basec
their type and required capabilities and should be implemented
following best practice implementation patterifisr improved
maintainability

Principle 40 | Business Continuity

Rationale Enterprise operations are maintained in spite of system interruptions. As
system operations become more pervasive, we become more depender
them; therefore, we must consider the reliability of such systems
throughout their designconstructionand use Business premises
throughout the enterprise must be provided with the capability to continy
their business functions regardless of external events. Hardware failure,
natural disasters, and data corruption should not be allowesttp or even
disrupt erterprise activities. The enterprise business functions must be
capable of operating on alternative information delivery mechanisms.

Implications | A Dependency on shared system applications mandates that the risks
business interruption must be established in advance and manadesl.
includes but is not limited to periodic reviews, testing for vulnerability
and exposure, or designing missioritica services to assure business
function continuity through redundant or alternative capabilities

A Recoverability, redundancy, and maintainability should be addresse(
the time of design

A Applications must be assessed for criticality and impact on the
enterprise mission, in order to determine what level of continuity is
required and what corresponding recovery plan is necessary

4.4.1 Strategic Goals to EA Principles
Thefollowingl  6f S aK2ga (GKS NBfFGA2YyaKALI 6Si6SSy (KS
goals established through th@alifornia Information Technology Strategic R20il3 Update)
Table4-2 Strategic Goals to EA Principles

Strategic What does this mean to EA | Related EA Principle(s)
Goal

Responsive, | A EA should promote ease of | A Principle #1: Business Drives

Accessible use Information Technology
and Mobile A EA should promote high A Principle #5: Secure Enterprise
Government availability, reliability and Information

business continuity A Principle#7: Compliance with Law

Version2.0 52 August01, 2013



California
DEPARTMENT OF TECHNOLOGY

California Enterprise Architecture Framework

4.5

Principle #9: Easef-Use
Principle #10: Business Continuity

Results Collaboration with emphasis Principle #2: Enterprise Focus
Through on enterprise focus yields

Leadership shareable, repeatable and

and best practice based reusable

Collaboration

solutions

Efficient, Common business solutions Principle #3: Comon Business
Consolidated, and compliance with State Solutions

and Reliable standards and Laws promote Principle #6: Compliance with
Infrastructure consolidation and drive Statewide Standards

and Services

business and operational
efficiencies

Principle #7: Compliance with Law
Principle #8: Control Technical
Diversity

Principle #10: Business Continuity

Information is

Enterprise perspective on

Principle #4: Data is an Enterprise

an Asset data and effortd¢o Asset
standardize data and improve A Principle #5: Secure Enterprise
data sharing will enable bette Information
interoperability and
contribute to more efficient
services
Capable Stardardsbased, reusable Principle #6: Compliance with
Information solutions utilizing proven Statewide Standards
Technology technologies will improve the Principle #8: Control Technical
Workforce ability of the workforce to Diversity
build and maintain them mor¢
effectively
Method

In its most successful form, EA is used by organizations to enable consistent planning and
decision makingo improve business outcomegnterprise Architects have an important role to

play in the planning and the resultingnvestment, implementation, and perforamce
measurement activities and decisionsis crucial fothe EA methodo be integrated with the

overall planningmethod of the enterprise. Theffere, CEAF 2.0 adapts th@€ollaborative
Planning Methodology (CPMjescribed in theCommon Approach to Federal Enterprise
Architecture which is designed to support integrated planning, implementation and
measurement activitis Over time this method will betailored/ simplifiedto better integrate

with the planning methods of the state agencies.

CPM is illustrated ikigure 44 below. For detailed descriptions of the phases and steps of the
CPM, please refer to theommon Approach to Federal Enterprise Architecture
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Figure4-4 Collaborative Planniniylethod

It should be noted that the above phases and steps encompass the overall planning and
implementation at the enterprise level while allowing flexibility to tailor and integrate a detailed
methodology for a specific step (e.g., a detailed architectigeelopment method atAnalyze

the Current State, Determine Adjustments, and Plan the Target Séeade

Tools

Enterprise architects, beyond the gettistarted stage, are eventuallacedwith a number of
problems beyond the capabilities of office pradiwity tools.Typicalchallenges include

Managing a large number of artifacts

Capturing complex relationships between many elements across those artifacts
Performinggap analysigmpact analysis, scenario planning and modeling
Presenting appropriateriformation to stakeholderso support planning and decisien
making

>~ >~ >~ >~

Professionalgrade enterprise architecture (EA) tomtlesigned to address thabovechallenges
are required to support EA documentation and analysis activitiWhenused properly, these
professionalgrade EA toolsontribute toimproved business outcomes by capturing, integrating,
analyzing and communicating information to strategically guide decisibine.tools that an
agency selects for use with an EA program sthprdvide the following features

A Support for standardbusiness, informatiorapplications andechnology views (visual
representationand their relationshipandability to decomposehe overall architecture
and specific architecturasto these views

A Modeling capabilities, which support all architecture views including business process
models, physical and logiaalodels of informatiorand applicatios, and physical and logical
models ofinfrastructure, networks, and cloud computing environments

A Supportfor ArchiMate modelingoncepts and notation
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4.7

4.7.1

A Configurability capabilities that are extensive, simple and straightforward to accomplish,
while providing flexibility to modify the content meta model

A Ability to extend to link to strategic goals atrdnsformationprojects

A Decision analysis capabilities, such as gap analysis, impact analysis, scenario planning and
system thinking

A Presentation capabilities, which are visual and/or interactive to meet the information needs
of stakeholdergo supportplanning and decisiemaking

A Administration capabilities, which enable security, user management and other tasks
preferably in conjunction with the enterprise Identity and Access Management system

A Usability, including intuitive, flexible and eaylearnuser interfaces. Webased viewing
capabilitiesare preferable to promotgervasive usef EA

A Built-in repository configuration managemerandquality standards

Troux and Rational System Architect were the baseline standard EA tools prior to CEERR.O0. C
2.0 intends to expand this baseline to include additional tools based on the features they
provide (from the above list) in orderto accommodatesmaller agenciesfacilitate reduction in

the total cost of ownership of EA toolsndto promote a standar&€Amodeling languages(g.,
ArchiMate). Such standards will be published outside of this document using the process
outlined in Section 4.8.

Maturity Model

Currentindustry EA maturity models focus on EA program maturity and assessifiease
models are somewhat similar to the Capability Maturity Models used in other disciplines and
provide a means to measure, assess, plan and improve the maturity of the EA program.
However, due to the breadth of enterprise architecture, these modelsndt present aclear
relationship between EA program maturiiyd the maturity of enterprise architecturaself. A

highly mature EA program does not necessarily transiate highly mature enterprise
architecture

CEAF 2.0 distinguishes EA program nigtmnodelfrom the EA maturity As a result, iadapts a
maturity model forthe EA and a maturity model for tHeA program Thetwo maturity models

are discussed in the following subsections. Future versions of CEAF will adapt an integrated
maturity modelwhich will tie the maturity of an EA program with the maturity of the EA itself.

Please notethat the maturity of EA in this context refers to the overall, BAich includes
business, information, applications and technology domains. Even with the ityataodel for
EA, sparate evaluation models would still be required for assestgiegmaturity of business
processes and their capabilitieand the naturity of application and technology portfolios

EA Maturity Model

Many of the processes and systertigat an organization has built over time may become
obstacles to achieving the strategic goals of the organizaBuilding future state enterprise
architectures to improve program outcomes and drive business forward requires changing core
processes, systemand technologies even as the organization depends on those existing
processes, systems and technologies to perform digsly business operationsTherefore,
organizations need to follow a consistent pattern to plan and build their future state enterprise
architectures without affectingdaily business operationsThis consistent pattern involves
progressively maturing the enterprise architectuheough foursubsequenstages
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The following subsections describe enterprise architecture maturity stakgglearning ineach
stage and how to use this maturity model in planning the future state enterprise architecture
and an enterprise roadmap.

4.7.1.1 Four Stages of EA Maturity
Figure 45 shows thdollowingfour stages of EA maturity

A Business Diversityin Busines®iversity Architecture stage, organizations look to maximize
individual business unit needs or functional needs

Standardized Solutiondn Standardized Solution&rchitecture stage, organizations look to
achieve IT efficiencies through standardizatiosafition architectures andorresponding
technologiedfor common domains and, in most casesth increased centralization of
technology management

Optimized Coreln Optimized Corérchitecture stageprganizations look to achieve
enterprisewide data andorocess standardization as appropriate for the operating model
Business Modularityln Business Modularity Architecture stageganizations manage and
reuse loosely couplelI-enabled business process components to preserve enteraide
standardswhile enabling local differences

>\

>\

>~
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Standard Interfaces
and Business

. X Componentization
Enterprise-wide

Technology and

Solution Standards
Standardized

Enterprise

P / Dat
Locally Optimal rocessesiata

Business Solutions

Strategic Business Value

Y

Time
Figured-5 Four Stages of Enterprise Architecture Maturity

It is important to note that the target EA maturity can be different for different segments within

an enterprise- depending on the operating modéh the segment For example, enterprise
architecture segments may be classified into core (common capabilities/processes across many
state organizations), commoncgmmon capabilities/processes across manysiness units

within one or morestate organizatiog) and distinct (apabilities/processespecific to astate

® Source Adapted fromEnterprise Architecture As Strategyblished by Harvard Business Press
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organizationor a business unit within a state organizatioepending on the classification,
different target maturity levels caapply.

From the state persgctive, he desired target maturity stage for core segment®psimized
core andfor common segment is thestandardized solutionsThe distinct segments may also
benefit from standardized solutionexcept whenallowinga specific norstandardsolution can
be justified based on its relative benefits for that segment.

4.7.1.2 Learning in EA Maturity Stages

As organizations migrate through the architecture maturity stages, they shift from a focus on
local business unit or functional area optimization énterprisewide optimization. This
evolution has important implications for organizational flexibildg they exchange local
flexibility for enterprisewide flexibility.

In the Business Diversity stage, business unit leaders have full control overubigiess and IT
decisions. From an enterprise perspective, this limitgerprisewide flexibility:

In Standardized Solutions stagmisiness ung give upsome discretion over technical solutions
and standards and learn to work within the constraints arehdfits of those solutions and
standards. While this reduces local business unit level flexibility,atihaption of standard
solutions and technologies increases enterpuigde flexibility by reducing technical complexity,
improving maintainability and ts reducing implementation time and risk.

Organizational change Iisost pronouncedn the Optimized Core stagéd.ocal business units lose
discretion over core business processes and sometimes over the people and systems that
execute them. Enterprisevide data and process standards disrupt local decisiking
patterns. But enterprisavide flexibility increases as data becomes more transparent and
processes become more comparable and predictable.

In the Business Modularity stagéexibility grows both loally and enterprisavide. With a solid
platform of data, processessolutions andtechnolodes organizations can plugnd-play
business modules on either level and modular interfaces make changes simpler to implement.

The shifting of flexibility frontocal business unit or functional area to enterprisighlights the
magnitude of change as organizations move through the architecture maturity st#gess.
important that bothIT and business leaders allow timern@nage this change arldarn new
behaviors to achieve predictable success agalize benefits fromarchitecture maturity. Key
learning in each of the architecture maturity stages in six areas is shown in Taleldw.

Version2.0 57 August01, 2013



California
DEPARTMENT OF TECHNOLOGY

California Enterprise Architecture Framework

4.7.2

Table4-3 Learning in EA Maturity Stages

Levell Level ll Level lll Level IV
Business Standardized Optimized Core Business
Diversity Solutions Modularity
Business ROI of local Reduced IT Cost and quality of Speed to market;
objectives business costs business operations | strategic agility
initiatives
IT Capability | Local IT Shared Standardized Plug-and-play
applications technical processes and/or business process
platforms data modules
Funding Individual Shared Enterprise Reusable business
priorities applications infrastructure applications process
services components
Who defines | Local business IT and business | Senior management | IT, business and
applications | leaders unit leaders and process leaders | industry leaders
Strategic Local/ functional | IT efficiency Business operational | Strategic agility
implications | optimization efficiency
Service Response to Standard Standard Reusable
delivery service requests | platform application business services
implications offerings offerings offerings

It is important to note that, because of the organizational changes encountered at each new
stage, skipping stages can have a negative effect if the organizational changes introduced by a
aGFr38S SEOSSR (i kaStyfarntBmgg' Al F GA2y Q& O LI

Therefore, it is important tadentify the target maturity stage antb plan how to reach that
maturity stage through the intermediate stagewhen planningthe future state enterprise
architecture andhe EnterpriseRoadmap.

EA Program Maturity Model

EA Progranmaturity primarily indicates a level of development of the EA processes, resources,
stakeholder support and deliverable®opular EA program maturity modelsnclude the
following:

A NASCIO EA Maturity Model

A U.S. Department c€ommerce (DOC) Enterprise Architecture Capability Maturity Model
(EACMM)

A U.S. Office of Management and Budget (OMB) EA Assessment

A Gartner

While any of the above models can be implemented for EA program maturity assessment, CEAF
2.0includes an EA Programatdirity Model based orGartner andNASCIO EA Maturity Model
primarily due to theircurrent usagen state agencieslhis allows state agencies ¢asilyadopt

the CEAF 2.0 Maturity Model.

CEAF 2.&A ProgranMaturity Model consists of five levels of maturity along eight dimensions
that are indicativeof the overall maturity of an EA progranfigure 46 shows thee eight
dimensionsalong with a desired maturity level
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Method

Planning - Deliverables

Administration | } | Communication

Involvement Compliance

Integration
Figure4-6 CEAF 2.0 EA Program Maturity Model

Descriptiors of these dimensiond &aSdG 2F ljdzSaidAz2ya F2N) Faas
maturity, and recommendations to progressively improve the maturity are provided in the
Maturity Scorecardvhichis available on the EA wikire.

AEAY 3

Standards

Architectural standards apply to all areas of EA practice and are essential to achieving
interoperability and resource optimization through common methods for analysis, design,
documentation, and reporting. Without standards, EA models and analyses wilobe
RATFSNBydGfte IyR aftA]1SsAES O2YLI NRaz2yas ogAff y:
business, and organizations.

In addition to the applicablstandards from leading bodies, including the National Institute of
Science and Technology (W)Sthe Institute of Electrical and Electronics Engineers (IEEE), the
International Organization for Standardization (ISO), and the European Committee on
Standardization (CENZEAF 2.0 includes standards based omtreproprietary standards and

best practicesfrom a number of authoritative sourceshich support the ability to develop and

use architectures within andmongstate organizations These standards includee Content

Meta Model(described inSection 4.3.4 for EA Models, Reference Models (désed in Section

3), Reference Architectures (described in Section 4.8rifprmation Technology Patterns
(described in Section 43, and other standards published througBtatewide Information
Management Manual (SIMMYhese standardsontainguidelines and best practiceisom which

all state agencies can benefit fron®me of these standards are or will mad@andatory
following the process described in Section 4.8.2. State agencies may develop additional
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4.8.1

standards to augment statewide standards and bring forward their best practices for
consideration to include them in statewide standardsisat all state agencies can benefit from
them. EAC and ITCEC (see Section 4.9) are key forums to facilitate this.

It is important to note that theEA Modelsare important standardization element3.hese
models describea part or all of anenterprise architecture they provide the abilityto see a
hierarchy of views of the organization and/or lines of business that aamexXamined from
several perspectivesStandardizing ormArchiMate asthe modeling language for EA models
following theContent Meta Model described in section 4.84inder consideration

Reference Architectures

A Reference Architectu®A)is a template architecturefor a specifiarchitecturalsubjectarea

It is an abstraction of multiple solution architectures designed and implemented to smlve
specific (recurringbusiness or technicgroblem in agivenproblem spaceAn RA incorporates
knowledge, patterns, and best practices gained fronltiple successful implementation®RA
guides and constrains the instantiations of multiple architectures and solutions.

RA explairs the context, goals, purpose, problem being solvadd major foundatimal
components (e.g., architecture building blocks) the architecture at multiple levels of
abstraction (onceptual, logical andphysica) and provides guidance owhen and how RA
should be usedlt also providesoncepts, elements and their relationshighat are used to
direct/guide and constrain the instantiation of repeated concrete solutions and architectures.
Thus RAserve as a reference foundation for architectures and solutions and may also be used
for comparison and alignment purposeshis alipgment will facilitate repeatable solutions
across state agencies that wédhd to shared solutions.

RAs als@rovide a key mechanism to prevent unchecked acceptancdigpfarate solutions,

diluting thetalent pool,and increasingupport and maintenanceosts RAs reducehallengain

the ability to leverage solutions acrostate agenciesFor architects, liey serve as a key input
whenONB I GAy3 GKSANI I 3SyOe Qa 7T AdilitiaNd berefits off BAs Sy (G S NJ
include isk mitigation dmplified decision makingimproved deployment speed and cost

reduction

CEAF 2.0 views RAs as a key part of the EA standards. From a detailed analysis of (available)
existing state IT investments and majorprogress programs/projects/initiativesf valous

state agenciesthe following eightarchitectural subject areahave been identified and RAs for

each of these areas at a logical level have been created as part of the CEAF 2.0 effort:

Identity and Access Management (IdAM)
Cloud Computing (CC)

Busiress Intelligence (BI)

Master Data Management (MDM)
ServiceOriented Architecture (SOA)
Enterprise Application Integration (EAI)
Enterprise Content Management (ECM)
eGovernment (eGOV)

oI D > I I D D

These RAs have been documented in separate documelgase notehat the effort to create
and harvest reference architectures and other reusable assets is not-tmeevent butis an
ongoing process afontinuous improvement
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4.8.2 Information Technology Patterns

An information technology pattern identifies how a sette€hnology elements should interact
and deploy to best delivea particular type ofconcrete solution and architectur® support a
particular type ofapplicationor system Since applicationand systemdiave a limited number

2T Gqadeft Saé¢ bBeymplériehtéirnd us&Slititednunyiber afrchitectural subject
areas a pattern based on reference architectures or a pattern composed of reference
architectures & dzOK -l dza AgydBardceh NA Sy G SR IZNDHMWSibSAbilitgNS &
I NDOK A (i, 8efinesdzdbldStéchnology elements such ascomputational resources, networks
and system softwarewill work together to best meet the needs of tlagpplication orsystemin

a cohesive and interoperable manner

In CEAF, information technologwtterns will be based on concrete implementations of CEAF
2.0 reference architectures in the statEhey are expected tprovide the following benefits:

A Ensure individuakechnology elements and corresponding standards are interoperable and
work togetherin the context of dargerapplication, systenor a systenof-systens

Ensure standards are relevaifta standard/technology is never used in a pattern, perhaps
it is not needed

Reduce technical complexity by reusing patterns and technology compowéhis and
across state agencies

Enhanceability to leverage solutions acrostate agencies

Reduceisk, improve deployment speed and redusigport and maintenance costs

Provide a mechanism for a more accurate estimation of capital and operational espense
Simplify information technology purchasing and training needs

Improve communicatin oftechnology trends and issues that affect the state

Position the state service delivery organizations to leverage cloud computing technologies
to provide selfservice provisioning capabilities for tiadole patternand when feasible to
enable these patternfor multi-tenancyfor sharing of a whole patterrof topology) as
platform-as-a-service

>\

>\

I D B D

CEAF 2.0 recommends a bottamqp approach for creating these information technology
patterns. Using the reference architectures created as part of CEAF 2.0 effort, state departments
can create their implementation patns based on their ongoing projects or recently created or
modernized application systems. Those patterns can then be reviewed for consideration as a
statewide standard through EAC, ITCEC and COls.

4.8.3 EAStandards Process

This process develops and maintains statewkghestandards in the areas identified Section
4.8.The following points describe ttateps of theprincipledriven EA standards establishment
process and the correspondimgles and responsibilities

A Anarea for a new statewide EA standard or modifications to an existing EA stanitldre w

identified through several mechanisrmeludingindustry trends advancements in

technologies, executive direction, requests for research from ITC, EAC and otber stat

forums. State EACilwperform preliminary research and determine if the standard should

be pursued or not. At this stage the standarfl@ S Ay awSaSF NOKAy3IE adal i
A EAC Wil form a Working Group under the direction of the EAC chair and develop a draft

standard and supporting documentatioft this stage the standardilvd S RFrofosend

status
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A The proposed EA standardlMhen be reviewed by the EAC or the EA Policy Working Group
(if the standard is identified to be enforced through polid#this sage the standard il
moveto® ! / w SAASS & £
A When EAC approves the standard, lW2 @S G2 a9!/ ! LIWINRBP@SRE adal ad
above two steps Wl be repeated until EAC approves the standard
A A standard approved by EA@Ithen be submitted foexecutiveapproval.Executive
approval process follows the policy life cycle which involves Policy Steering Committee
approval and State CIO approval. The standaliN&B Y Ay Ay a9 ESOdziA @S | LI
until it is approved by the State CIO (or desigh
A Upon executive approval, the standardiee published through an IT Policy Letter and/or
{Laa dzZLJRFGSad ' G GKAA adGlr3IsSz GKS adlFyRINR 6Ai

State agencies may follow a similar process at agency level for internal agency dahdstan
when agencies need to augment statewide standards for internal purposes.

Governance

Governance identifies the planning, decisioraking, and oversight processes and groups that
will determine how the EA is developed, verified, versioned, used, astdised over time with
respect to measures of completeness, consistency, coherence, and accuracy from the
perspectives of all stakeholders.

Figure 47 shows the recommended Ef@vernance structurelt depictsthe following:

A RO2YYSYRSR aiNHzZOGdzNBE FT2NJ 6KS RS@St2LISyd | yR
deliverables (righsegment of Figure-Z under Agency/Deprtment Architecture
Developmeny
A Recommended structure for the development and governance@fogssAgency or
Statewid LY A GALl A @S Q archiestitetSiveidiBeRiddi2 segmint 6f ! L 0
Figure 47 under CAl Architecture Developmént
A Recommended structure fgroviding Statewide Framework and Process Supjaoitte
CAls and to the agencies including polickandards and other support procesqésft
segment of Figure-Z under Framework and Process Support

Main groupsstakeholdersinvolved in EA governance at agency, CAl and state level are
described below along with their specific role in EA.
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Figure4-7 California Enterprise Architecture Governance

State Chief Information Officer

Senior advisor to the Governor with full responsibility and authority for statewide technology
vision, strategic planning andoordination, technology policies and standards for secure

technology solutions, technology architecture, technology acquisition, project management and
defining a streamlined technology project review and approval process.

Enterprise Architectur®ole

>~

Committee

>~

D2 @SNy 2NDa

D D >

2FTFFTAOSL

whichCAlgo undertake and slects an Executive Spondor those CAls

California Information Technology Couné&ikecutive Committee

Provides strategic direction to the Enterprise ArchitectOféiceand Enterprise Architecture

Advocates and educates information technology stakeholders (Agency heads, Legislature,
2y SYGSNLINR &S
Markets the benefits of enterprise architecture via collaborative forums
Obtains participatory commitment from state executives

Selects members of the California Information Technology Cdtxedutive Committee

In colaboration with Business ExecwgiCounci(or a similar leadership function), decides

F NOKAGSOG dzN.

Version2.0

63

August01, 2013



California
DEPARTMENT OF TECHNOLOGY

California Enterprise Architecture Framework

California Information Technology Court€ecutive Committee (ITOELIvises the State Chief
Information Officer on matters related to information technology in the California Executive
Branch, including the development of statewide information technology strategic plans and the
adoption of enterprisewide information techology standards and policies.

Enterprise Architectur®ole

A Charters the Enterprise Architectu@ommittee

A Ensures alignment with the California State Information Technology Strategic Plan

A Identifies policy gaps am@commendsareas for enterprise architéure policy development
and/or standards

A Reviews and approves all enterprise architecture policies and deliverables

CommitteeComposition

The CaliforniallCE@embership represents stakeholders in the Executive Branch's Information
Technology program, atuding stakeholdersfrom several constitutional offices, the state's
support agencies (Department of Finance, Department of General Services, Department of
Personnel Administration and the state data centers), Agency Information Officers,
departmental Clef Information Officers, the judiciary and local and federal governments.

Enterprise ArchitectureOffice

TheCaliforniaEnterprise Architectur®ffice is led by the State Chief Enterprise Architect and is
responsible for the statewide enterprisgchitecture framework, processgstandards including
reference architecturegsand investment reviews for compliance witltatewide architecture
standards and visian

Enterprise Architectur®ole

Create and maintain the California Enterprise Architecture Framework and principles

Qeate and maintairstatewide EArelated policies

Provide education on California Enterprise Architecture Framev@idndardsand Policies

Chair theEnterprise Architectur€mmittee and facilitate adoption o€alifornia Enterprise

Architecture Framework, Standards and Policies

Facilitate creation and maintenance of Reference Architectures and Reusable Assets

{ SNBBS Fa ail (S QaisdAschitBctuie B InfarehatibnZrgchndlegin S NLINJ

Initiatives

A Selects members of the Califorriaterprise Architectur€ommitteeand Enterprise
Architecture Policy Working Group

A Facilitates statewide architectural collaboration through EAC and COls

A May lead arbitecture development for a CAl

D D >

> >

Enterprise Architecture Committee

The Enterprise Architecture Committ§EAC)vas created by the California IECto promote
California Enterprise Architectuframeworkand Standards. The primary goals are to develop a
statewide enterprise architecturfameworkthat will promote comparable architectures across
the State Governmenwhich will be more useful in managing change and enabling mission
success with a lower totaost of ownership, faster time tdelivery, and reduced duplication.
The Enterprise Architectut@mmittee manages the enterprise architecture process and directs
the Enterprise Architecture Working Groups.
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Enterprise Architectur®ole

A As the Steering @amittee for the California Enterprise Architecture, develops strategy,
performs planning and allocates resources

A Assists with ther@ation andmaintenance othe California Enterprise Architecture
Framework and principles

A (harters, sponsors, and overset® work of the Enterprise Architecture Working Groups,
including the coordination between the groups

A Reviews and presenenterprisearchitecture poli@sand deliverables for revieand
approvalby thel TCEC

A Provides education oBalifornia Bterprise Architecture Framework and Standards

A Works with other California Information Technology Council for alignment and consistency
with the California Enterprise Architecturgamework and Standards

A Promotesadoption of California Enterprise Architecture Feamork, Standards and Policies

Committee Composition

Members consist of kegrchitects,information technology and businessibject matter experts
from various departments and agencies, and key information technology stakeholders.
Members arerecommended by the&California Information Technology Courarild are selected

by the Enterprise Architectur€éommitteeChair.

Enterprise ArchitecturdPolicy Working Group

The Enterprise Architectur@olicy Working Groufs accountable to the Enterprise dhitecture
CommitteeChair This group collaboratively develops-Eeated policies.

Enterprise Architectur®ole

A Assist with the eation of statewide EAelated policies

A Perform internal reviews of Erelated policies and revisions thereof

A Present EAelated policies to EAC and coordinate EAC reviews to achievie byl
approval

A Coordinate pesenttion of EArelated policies to ITCE®d through thd TCEC review
process until approval

Team Composition

Enterprise Architecture Policy Wang Groupis composed of selected members of the EAC.
These members are typically thggency/Departmenthief architects but other members of EAC

may volunteer to participate in the Policy Working grompbe nominated by the ITCEC and

selected by the EAChair.

Architecture Communities of Interest

TheArchitecture Communities of Interest (COIs) are groupsuahitectsand otherinformation
technology and business subject matter expettiet have common interest in a particular
architecture area which ma include an architecture domain, standardr reference
architecture, segment, line of business or a CAl. COIs meet, discuss andh&iranation on

this architecture area including best practices and lessons learned to help advance that
architecture areaso thatall state agencies can benefit fraim

Enterprise Architecture Role
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A Help advance an enterprisechitecture areahrough collaboratiorsothat all state
agencies can benefit fromhose advancements

Team Composition

COls are composed afchitects and other information technology and business subject matter
expertsfrom various departments and agenciddembers are typically volunteers whavea
common interest in a particular architectlrarea

CAIlExecutive Sponsor

The State ClOn icollaboration with Business Executive Council (or a similar leadership function),
selects an Executive Spongor a Project Executive) whenCGossAgency Initiative to develop

and implement a shared system, service or an IT platform that would benefit multiple state
agencies. The CAIl Executive Sponsofuiiesponsibility and authorityo implement the CAl.

Enterprise Architecture Role

A Devebps the CAl vision
A Selects a Chief Architect for the CAI
A Establishes a CAI steering committee

CAlISteering Committee

For eachCA] the CAIl Executive Sponswill establisha steering committee. The steering
committee will be charged with oversight andsioning of the architecture forthe CAI
Committee membership will be at thexecutive level(with attendance at meetings by
designees allowable). TI@AlI Executive Sponseill chair these steering committees.

Enterprise Architecture Role

A EstablishesmArchitecture Review @rd (ARBYor that CAl with recommendations from
the CAI Chief Architect
A Approves alérchitecturedeliverablesfor the CAl

CAI Chief Architect
The CAI Chief Architect is responsible for:

A Managing theCAl architecture development

A Chairing the Bl Architecture Review Board

A Ensuring that the CArchitecture Review Boarbntains members with appropriatskill
sets depending on the architecture domain

A Promoting the adoption of CEAF 2.0 and its standards including reference anoteseftir
the CAl architecture development

A Serving as a conduit farollaboration with EAC to identifijnprovements to CEAFased
lessons learned and successful experiera@sto expand reference architectures,
standards and other reusable assststhat dl state agencies can benefit from time

CAI Architecture ReviewBoard

The CAlArchitecture Review Boardill review all architecturadeliverablesand ensure that all
work is completed in order to achieve ti@Al levektrategic goals and architectuxésion They
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will also monitor the CAIl project(s) to make sure the implementation is progressing in
accordance with the architecture and all applicable standards.

CAl Architectureleam

The CAl architecture team develap the CAI architecturedeliverables This team will be
composedof (leveragedemployees in various roles and with various skill sets depending on the
mission scope, size and complexitytibé CAl. The kekolesthat are part of ths architecture
team include Enterprise Architect, Business Architect, Solution Architaat,other Domain
Architects.Otherinformation technology and business subject matter expasdsist this teanin

one or more specific technologies and/or business processes

Agency/Degartment Chief Architect
The Agency/Department Chief Architect is responsible for:

Managing the Agency/Department EA Program

Coordinaing Agency/Department architecture projects

Chaiingthe Agency/DepartmenArchitecture Review Board

Ensuingthat the Agency/Department Architecture Review Boahtains members with

appropriateskillsets depending on the architecture domain

Promoting the adoption of CEAF 2.0 and its standards including reference architectures in

the Agency/Department

A Serving as a condtfor collaboration with EAC to identifinprovements to CEAfased
lessons learned and successful experieraesto expand reference architectures,
standards and other reusable assetsthat all state agencies can benefit from tie

A Achieving Agency/Deptment executive support for the EA program and intergroup

collaboration

D D >

>

Agency/Department Architecture RevieBoard

The Agency/Department Architecture Review Boandll review all enterprise architecture
deliverablesand ensure that all work isompleted in order to achieve thagency/Department
level strategic goals andarchitecture vision They will also monitor Agency/Department
transformation projects to make sure the individual solutiand domainarchitectures are
aligned with the target eterprise architecture anall applicable standards.

Agency/Department Architecturéleam

The Agency/Department architecture teams will develop the Agency/Department EA
deliverables.Thisteam will be comprised of employeds various roles andavith various skill

sets depending on themission scope, size and complexity of Agency/Department EA. The
following key roles are part of the architecture team:

A Enterprise Architectin coordination with the Chief ArchitedEnterprise Architecivorks
with executives, managersther architectsand subject matter expert$o identify
requirements andenterprise level architecturaolutions in all domains arskgments/ lines
of business

A Business Architectn coordination with the Chief Architect and othechitects,Business
Architectworks collaboratively with stakeholders to create, improve, ecengineer
business processeBusiness Architect is the primary interface between business leaders
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and the architecture team. Business Architect in collaboratith the Enterprise Architect
serves as a conduit to communicate business needs and goals to the architecture team and
architecture capabilities to improve business processes and program outcomes to the
business leaders

A Solution Architectin coordinatio with the Chief Architect, and/or an Enterprise Architect,
Solution Architectvorks collaboratively with stakeholders toeate a detailedolutionto
meet business and techcal requirementsfor a specific program, project, or initiative

A OtherDomain Achitects:In coordination with the Chief Architect and other architects,
Domain Architectsvork collaboratively with stakeholders teform architectureanalysis
andprovide architectural designs in their domains (e.g., Data, Technology, Infrastructure,
Security)

A Subject Matter Experts: Although not directly part of the architecture team,
Agency/Department information technology and business subject matter experts contribute
to the EA deliverables by providing subject matter expertise to the architectam®m in one
or more specific technologies and/or business processes.

The work of thearchitectureteams will be organized and led by thgency/DepartmentChief
Architect

4.10 Metrics

Metrics will be finalized after the rest of the framework is reviewed aadcepted in concept.
The following description reflects the current thought process on metrics. This is intended to
facilitate further discussionsind activitiesof EAC to finalize the metrics

One of the top challenges for EA practitioners is demonstyative business value of enterprise
architecture. Enterprise Architecture is still an emergimgactice Less than 44% of EA
practitioners have any defined metrfcs

Most EA practitionerdocusmetrics on EA operational activities which meashbusiness vaein
terms of EA activitie®r cdoing EA. While some of these metrics (e.A maturity assessments,
stakeholder surveys, projects and deliverablas) important for EA practitioners to track and
measure their own activities to ensure that they are progressingtliese metricsmay mean
little to senior executivesEffective EA programs shoutmmunicaé and demonstratethe
value of EAby focusing o how EA enables the organization to meet business outcotmais
matter to senior executivesThe difficultyin communicaing and demonstraing the value of EA
in terms of business outcomes arises from the fact that these business outcomes are actually
acheved by the transformation projects rather thalirectly by EAThe impact of EA on business
outcomes is indirect, andor EAto take direct credit for positive outcomes would lee
misrepresenation ofthe role of EA.

It is important to recognize the rolef EA is tgplanthe future state EA, develop an Enterprise
Roadmap in collaboration with other planners, armmovide guidance and advice to
transformation projects Therefore, Enterprise Architects must position their impact on the
business outcomes iretms of their influence on whictransformationprojects areidentified,
initiated, and howthese transformation projectare directedin alignment withthe future state
EA andhe Enterprise Roadmap.

® SourceEA Business Value Metrics You Must Have T@myner Research Note, Publish@8:January
2013
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4.11

EA metrics will include key operational metrics foemial use by EA practitioners and business

Gl tdzS YSGNROa GKEdG O2YYdzyAOFdS FyR RSY2yadNI G

outcomes tosenior executives
Reporting

Reporting will be finalized after the rest of the framework is reviewed and accepted in
concept. The following description reflects the current thought processreporting. This is
intended to facilitate further discussionand activitiesof EAC to finalize theeporting.

The reporting function of an EA program is important in maintaining an understanding of
current capabilities and future options. Providing a repository of architecture artifacts, plans,
solutions, and other information is not enoudbr effective reporting. Periodicreporting on
capabilities options and progression of enterprise architectui@ a standardized ways
important to demonstrate value and sustain executive support for the EA program.

Effective eporting will be based on EA servicestammes that matter to executives, and the
requirements of Project Approvals and Project GovernaRaporting integrates with internal
EA program communications

Reporting elements under consideration are

>\

An Annual EA Plardetailing how the overall EA planned to be developed in segments,
current status and progress ate

Enterprise Badmap(partial, completefor a segment, or complete for the organizatjon
EA Program Maturity Scorecard

Business Process Maturity Scorecard

Portfolio RationalizatiofResults

Catalog oReusableServices andissets

Reference Architecture Technology Standards Matrix

Candidate Reference Architectures

I D B D D D
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Enterprise Architecture Services

Enterprise Architects facilitate and support a common understanding of neealsd help
formulate recommendations to meet those needehey contribute tothe development of a
plan of action that is grounded in an integrated view of not just technology planning, but the full
spectrum of planning to include mission/business planniagpication portfolio planning,
security planninginfrastructure planninggapital planningandhuman capital planning.

EnterpriseArchitects enable this collaborative planning, and work with specialists and subject
matter experts from these planning groups order to formulate a plan of actioriThe plan of
action shouldnot only meet needs bube also implementable withimxistingfinancial, political,

and organizational constraints. In additidnterprise Architects have an important role to play

in the nvestment, implementation, performance measurement activitiand decisions that
result from this integrated plannirg

The level and breadth dhe Enterprise ANDO KA 0 SO0 Qa Ay @2 an@Btvh&alyiin Ay LI |
the creation of an enterprise roadmamd in providing guidance to transformation projeets

requiresEA work to be consistently defined so thaetEAprograns across state agenciese

consistenly positioned to support the achievement of business outcomes that matter
Therefore, b facilitate consistent and uniform implementation of tHeAprogram across state

agencies, CEAF 2.0 recommends that the state agencies chartebtbeiprise Architecture

teams to providehe servicedisted below:

1. Assist with Business Strategy and IT Strategy

2. Potfolio Rationalization

3. Future State (TargeEA Planning and Actionable Roadmaptérprise Roadmap
Development

Project Prioritization to help Drive Business Forward and Improve Program Outcomes
Assist with Concept and Business Case Development

Standard€stablishment and Governance

SolutionArchitecture Guidance and Oversight

Harvest Reference Architectures and Reusable Assets

© N gk

Thisserviceoriented approach to EA woik intended to increase the focus of EA programs on
mission effectiveness while takinige confusion out of what EAs do and should @be context
for these eight services is illustrated in tigure 5-1. Detailed descriptions of these eight
servicesncluding guidance tprovidethese services are provided the following subsections.

"SourceThe Common Approach to federal Enterprise Architecture, May 2,2012
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5.1

Figure5-1 Enterprise Architecture Servidgentext
Assist with Business and IT Strategies

Business Strategy articulates thigectiona business/organization will pursue aspledfic
actionsit will take to achieve its goals. It results fraynals establishetb support the stated
mission of the business/organization.

IT Strategy focuses on hdw will help the business achieve its gollalsohelpsguide the
business strategiased on IT capabilities and opportuniti€k strategy determinethe
contribution of ITto delivering on the business strategy.

IT strategy aligns with business strategy when IT capabilities support the business capabilities
that are needed to execute ghbusiness strategy and have the flexibility to accommodate
business strategy changes.

Strategic directiobecomes clearer when it expressed as defined targenhterprise
architectureand strategiesbecome actionable when they are expressed as a portfolio of
planned projects to be executed in a defined sequence. Therefogation ofenterprise
architecture deliverables (i.e., target enterprise architecture and enterprise roadisap)
necessary fit step towards realizing the business and IT strategies. Hence, EA involvement in
strategy formulatioris beneficiato both the organizationand itsEAs. This is the reason why
Assisting with Business and IT Strategidisted as a key EA service iRER.O.

Version2.0 71 August01, 2013



















































